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We have reviewed your annual mechanical integrity test reports for injection wells KS-lA, 
KS-3 and KS-4, submitted December 5, 1994. We concur with your fmdings that the 
subject wells show good mechanical integrity. 
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In accordance with the Department of Land and Natural Resource's Administrative 
Rules, and under a permit granted by our department, Puna Geothermal Venture (PGV) 
began plug and abandon operations on the KS-8 well on April 13, 1993. The operations 
will include utilizing explosive perforating charges deep within the well. In the interest of 
safety and efficiency, PGV plans to conduct the abandorunent operations in a continuous, 
24-hour per day basis. 
lt is our understanding that PGV has requested a variance from your Division for use 
of explosives on a 24-hour basis. Tlus is to inform you that the Department of Land and 
Natural Resources has no objection to your granting suc~1variance. PGV will need tlus variance to include wells I<S-1 and KS-2 for subsequent o,,,~ations. 
Very truly yours, 
rrnr W. AJIUE 
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PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
Post-It'" brand fax transmittal memo 7671 l•otpages > ::1_ 
To 1~ { I\ I' ' f(z 9o 1no 1e_;.__ From/ k, , C tH . -z_ , _;, 
April 14, 1993 Co. D f-vil K Co. /)&--v 
Dept. Phone# /W__.. &;2 3 3 
Fa" 5"''11 
Mr. Manabu Tagomori 
o,;( f 3 Fa<~ G :: 7.211-<-f 
Division of Water and Land Development 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, HI 96809 
SUBJ: PLUG AND ABANDON OPERATIONS (KS-8/KS-1/KS-2) 
Dear Manabu, 
Under a permit issued by the Department of Land and Natural 
Resources (DLNR), Puna Geothermal Venture (PGV) began plug and 
abandon operations on the KS-8 well on April 13, 1993. The 
operations will include utilizing explosive perforating charges 
deep in the well. For reasons of safety and efficiency, PGV plans 
to conduct the abandonment operations in a continuous 24 hour 
operation. Because of this, some or all of the perforating work 
may be done at night. For this reason, PGV has requested from the 
Department of Labor and Industrial Relations, Division of 
Occupational Safety and Health (OSHA) a variance to use explosives 
on a 24 hour basis. 
As a condition of issuing the variance, OSHA has asked for a letter 
from DLNR acknowledging your understanding of PGV' s proposed 
operations and stating that you have no objection to the requested 
variance. 
PGV is asking that the variance apply to plug and abandon 
operations for wells KS-1 and KS-2, which will commence immediately 
upon completion of well KS-8. We anticipate these operations to be 
complete in approximately eight (8) weeks. 
Thank you for your prompt consideration of this matter. If you or 
your staff have questions, please call. 
Sincerely, . 
~~i:~:r 
Environmental Manager 
MEMO: 
FILE: 
21717.TK 
KS-08 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
I 
JOHN WAIHEE 
GOVE~NO~ OF HAWAii JOHN C. LEWIN, M.D. 
STATE OF HAWAII 
DEPARTMENT OF HEALTH 
P. 0. BOX 3378 
OI~ECTO~ OF HEilLTH 
HONOLULU. HAWAII 96801 In reply, please refer to: 
.E~D I SDWB 
April 13, 1993 
Mr. Steven E. Morris 
Vice President and General Manager 
Puna Geothermal Venture 
P. o. Box 30 
Pahoa, Hawaii 96778 
Dear Mr. Morris: 
SUBJECT: PUNA GEOTHERMAL VENTURE 
UNDERGROUND INJECTION CONTROL (UIC) 
UIC APPLICATION NO. UH-1529 
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The Department of Health has completed its review of the injection test 
results for reinjection well KS-4, and has completed the review of the 5-inch 
liner nitrogen pressure test results for KS-3. Based on the test results, the 
Department has determined that the conditions to operate KS-3 and KS-4, along 
with previously authorized KS-lA, as primary reinjection wells have been 
satisfied. Therefore, you are hereby granted approval to operate three (3) 
reinjection wells: KS-lA, KS-3, and KS-4; under the terms and conditions of 
the enclosed permit. 
Your facility and reinjection wells have been_ assigned the following 
identification numbers: 
UIC Permit No. UB-1529 
Facility ID No. 8-2883.01 
Well No. KS-lA, KS-3 and KS-4 
Please refer to these identification numbers, along with your UIC permit 
number, in all future correspondence with this office. 
Failure to comply with the terms and conditions of the permit will constitute 
a violation of the permit. Any person who violates the permit requirements or 
any provision of Hawaii Administrative Rules, Title 11, Chapter 23, 
Underground Injection Control, shall be subject to the penalties provided in 
Section 340E-8, Hawaii Revised Statutes. 
Mr. Steven E. Morris 
April 13, 1993 
Page 2 
If you have any questions regarding your permit, or the UIC Program, please 
contact Chauncey Hew of the Safe Drinking Water Branch at 586-4258 (Honolulu) 
or call toll free from the neighbor islands at 1-800-468-4644, ext. 64258. 
CH:kt 
Enclosure: UIC Permit 
c: 1. 
2. 
J.v 
4. 
s. 
Glenn Tomori, SDWB Sanitarian, Hilo (w/encl. of Permit) 
Norman Hayashi, Planning Department, county of Hawaii 
(w/encl. of Permit) 
Keith Ahue, DLNR (w/encl. of Permit) 
Mufi Hannemann, DBEDT (w/encl. of Permit) 
Clarence Tenley, EPA (w/encl. of Permit) 
Permit No. UB-1529 
AUTHORIZATION TO OPERATE UNDER THE 
UNDERGROUND INJECTION CONTROL PROGRAM 
In compliance with the prov1s1ons of the Safe Drinking Water Act, Chapter 
340E, Hawaii Revised Statutes (HRS), as amended, and Hawaii Administrative Rules, 
Title 11, Chapter 23, Underground Injection Control; 
PUNA GEOTHERMAL VENTURE 
is authorized to operate a Class V, Subclass E, geothermal reinjection well system 
consisting of three (3) reinjection wells; known as geothermal wells Kapoho state 
lA (KS-lA), Kapoho State 3 (KS-3), and Kapoho State 4 (KS-4): 
Reinjection Operational Located on Approx. Well Head Elevation 
Well No. Status Well Pad Above Mean Sea Level 
KS-lA Primary Injector A 617 feet 
KS-3 Primary Injector E 618 feet 
KS-4 Primary Injector E 618 feet 
and having the specifications as listed in Figure No. 1, Figure No. 2, and Figure 
No. 3, respectively; to reinject the geothermal fluids consisting of geothermal 
brine, geothermal steam condensate, and geothermal noncondensible gases which are 
produced during the operation of the well field and power plant; and the 
intermittent inclusion of reinjection supplement water; back into the geothermal 
reservoir at an interval between the approximate depths of 3,900 feet and 7,300 
feet; 
located at the facility's address of 14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 
96778; at Tax Key Number, 3rd Div. 1-4-01:2 and 19; at the approximate well pad 
coordinates: 
Well Pad A: Latitude 19° 28' 49"" N and Longitude 154° 53' 35" w; 
Well Pad E: Latitude 19° 28' 41"" Nand Longitude 154° 53' 40"" w; 
in accordance with monitoring requirements and other conditions set forth in Parts 
I, II and III hereof. 
This permit will become effective upon issuance. 
This permit and the authorization to operate the reinjection wells will expire 
at midnight, October 20, 1995. 
PERM11'1SSUED Issued on the 7th day of Apri~A • _ 
APR 7 118! <~·• "~""''"'~ 
PART I 
PERMIT NO. UB-1529 
Page 2 of 20 
A. THE OPERATION OF THE REINJECTION WELLS SHALL BE LIMITED TO: 
PERMIT ISSUED 
1. Operational Status 
Reinjection Wells KS-lA, KS-3, and KS-4 are herein recognized as primary 
reinjection wells that comprise the reinjection well system to service 
the operations of the power plant. 
2. Injectate Characteristics 
The reinjection of geothermal fluids consisting of geothermal brine, 
geothermal steam condensate, geothermal noncondensible gases, chemical 
additions for well casing corrosion and scale control, and reinjection 
supplement water, that may include the chemical parameters as listed 
in Table No. l as being representative of the geothermal fluid. 
3. Reinjection Limitations 
(a) Reinjection Pressure: 
The reinjection pressure as measured at the well head shall not 
exceed 500 psi gauge or the fracture pressure of the receiving 
formation, whichever is less. 
(b) Reinjection Quantity and Rate: 
The reinjection quantity and rate shall be commensurate with 
the production of up to twenty-five (25) megawatts, net power. 
The reinjection rate shall be limited to a total of 
approximately 675,000 lbs./hr., or to a rate commensurate with 
the reinjection capacity of the reinjection wells, whichever 
is less. The approximate composition of the injectate based 
on 675,000 lbs.jhr. is: 
Steam Condensate 505,816 lbs./hr. 
Brine 128,250 lbs./hr. 
Supplement Water and/or 
Brine from the Storage Pits 39,751 lbs./hr. 
Total Noncondensible Gases 1,183 lbs.lhr. 
Total 675,000 lbs.jhr. 
0~~~~~7~~~3 ____ __ 
PERMIT ISSUED 
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(c} Concentrations of the Injectate: 
The concentrations of the chemical parameters of the geothermal 
fluid listed in Table No. 1 are recognized as being variable 
and peculiar to the geothermal resource and the processes of 
geothermal energy production. Therefore, concentrations as 
such, for the purpose of setting maximum chemical levels, are 
not listed in this permit; however, chemical analyses are 
required as detailed in Part I, Section B of this permit. 
(d) Chemical Additions: 
To maintain the integrity and function of well casings, the use 
of chemical additions to the reinjection wells and production 
wells are hereby acknowledged and listed. The chemical 
ingredients of the products are listed in Table No. 2. 
Product Name 
Amersite (R) 2 
Wrico Oxy 11 
WPD 11-306 (Tm) 
West R-322 
Midland 203 
Millsperse (R) 802 
Sodium Hydroxide 
Function 
Corrosion Inhibitor 
Corrosion Inhibitor 
Corrosion Inhibitor 
Corrosion Inhibitor 
Oxygen Sca\'enger 
Antiscalant 
pH Adjustor 
(e) Prohibited From Reinjection: 
Location of Use 
Reinjection Well 
Reinject ion Well 
Reinjection Well 
Production Well 
Reinjection and 
Production Well 
Reinjection well 
Production well 
There shall be no reinjection disposal of fluids other than the 
geothermal fluid, reinjection supplement water, and chemical 
additions for the control of corrosion and scaling as described 
in this permit. Furthermore, there shall be no reinjection 
disposal of: 
- Hazardous wastes as defined in Title 40, Code of Federal 
Regulations (CFR), Part 261; 
Domestic wastewater as defined in Hawaii Administrative Rules, 
Titlta 11, Chapter 62, "Wastewater Systems"; and 
- Any designed chemical addition to the geothermal fluid unless 
recognized and approved by this permit. 
PART I 
PERMIT NO. UB-1529 
Page 4 of 20 
B. MONITORJNG AND REPORTING REQUIREMENTS: 
1. Injectate and Reinjection Well Monitoring 
PERMIT ISSUED 
(a) Samples and measurements taken as required herein shall be 
representative of the volume and nature of the geothermal fluid 
and reinjection supplement water. 
Detailed records of the operation of the reinjection wells shall 
be kept by the operator. Records shall include, but not be 
limited to, the following information: 
(1) Type of injectate. 
(2) Quantity of injectate. 
(3) The method of reinjection. 
(4) The rate of reinjection. 
(5) Reinjection pressure for wells situated in caprock areas 
overlying volcanic aquifers under artesian pressure. 
(6) The exact date and time of the measurement. 
(7) The person(s) who performed the measurement. 
(8) The dates the analyses were performed. 
(9) The person(s) who performed the analyses. 
(10) The analytical techniques or methods used. 
(ll) The results of all required analyses and permit limits. 
(b) A daily record of the injectate quantity being discharged into 
the reinjection wells shall be maintained. Injectate quantity 
recordings shall be continuously made with the use of instruments 
that directly measure and record the flow of the injectate. 
(c) A continuous recording of the reinjection well head pressure and 
any gas blanket pressure shall be maintained. Pressure recordings 
shall be documented on a graphical chart, such as a strip chart 
or circular chart, that shows the relationship between pressure 
and elapse time. The pressure recordings shall be maintained 
whether or not the reinjection well is in use. The pressure 
recordings shall distinguish between the time periods of use and 
nonuse, if any. 
(d) When reinjection supplement water is being used, a record of the 
reinjection supplement water quantity being discharge into the 
reinjection wells shall be maintained. The recordings shall be 
continuously made with the use of instruments that directly 
measure the flow of the supplement water. 
(e) A record of the amount and type of chemical additions being used 
as specified in Part I A. 3. (d) shall be maintained. The record 
shall account for the daily, weekly and monthly consumptive rates. 
A summary report shall be submitted to the Department every thirty 
(30) days (monthly) showing the consumptive figures and describing 
the points of application within the geothermal fluid flow system. 
APR 7 1900 DM8--~~-------------
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(f) Representative grab samples (three types) of the injectate shall 
be collected from a collection point to be established by the 
facility and approved by the Department. The collection and 
analysis of the samples shall be conducted by a laboratory which 
has been approved by the Department. If the laboratory is unable 
to perform the sample collection, the Department may allow the 
facility to collect the sample under the direction of the 
laboratory. All samples shall be collected, preserved, and 
documented in accordance with EPA or EPA equivalent standards. 
The falsification, fabrication, or tampering of the samples, chain 
of custody form, or analytical results shall be a violation of 
this permit. Methods of analysis shall be as stated herein or 
approved by the Department. The frequency oi sample collection 
and the type of analyses are as described: 
Type I Sample: 
(l) Type I samples shall be collected and analyzed at least 
once every 30 days. 
( 2) Type I samples shall be analyzed for the chemical parameters 
listed in Table No. 1. 
(3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
Type II Sample: 
(1) Type II samples shall be collected and analyzed at least 
once every 90 days in conjunction with Type I samples. 
(2) Type II samples shall be analyzed for Ignitability, 
Corrosivity, Reactivity, and Method 1311: Toxicity 
Characteristic Leaching Procedure (TCLP) as described in 
40 CFR, Part 261, Appendix II. Reference is hereby made 
to Table No. 3 which lists the chemical parameters for which 
the analysis shall be conducted under Method 1311. 
Regulatory levels of the chemical parameters are listed for 
reference. 
(3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
Type I II Sample: 
(1) Type III samples shall be collected and analyzed at least 
once every 90 days in conjunction with Type I and Type II 
samples. 
(2) Type III samples shall be analyzed for volatile organic 
compounds as described in 40 CFR, Part 136, Appendix A, 
Method 624. Reference is hereby made to Table No. 4 which 
lists the chemical parameters for which the analysis shall 
be conducted under Method 624. 
( 3) PERMIT ISSUED 
0~--A~~---7-~--------
The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
PERMIT ISSUED 
PART I 
PERMIT NO. UB-1529 
Page 6 of 20 
(g) The collection of Type II and Type III samples shall be witnessed 
by the Department. The permittee shall notify the Department at 
least seven (7) days prior to the date of sample collection for 
this phase of analysis. Any Type II and Type III samples that 
are collected without the acknowledgement and inspection by the 
Department will not serve to comply with the monitoring and 
reporting requirements of this permit. 
(h) A periodic recorded inspection of the reinjection wells at least 
once per 7 days shall be conducted by the facility. The 
inspection shall include the recordation of the operational status 
of the reinjection wells to detect any deterioration of the 
reinjection wells and associated operations that might lead to 
a reinjection well failure, and provide the opportunity to correct 
any occurrence of prohibited discharge activity. The person 
conducting the periodic inspection shall be acutely aware of the 
unlawful disposal of chemical compounds, petroleum products or 
other hazardous substances into the reinjection wells. If such 
activities are encountered, the permittee shall take immediate 
action to alleviate and correct such unlawful disposal. 
(i) A periodic status report shall be conducted at least once every 
90 days regarding the performance of the reinjection wells. The 
status report shall be made by a professional consultant, 
engineer, or geologist proficient in geothermal reinjection 
practices and geothermal energy production. The status report 
shall document the performance of the reinjection wells and shall 
follow the Department's guidelines for a reinjection well status 
report. The status reports shall be submitted to the Department 
for review after each report is completed. 
2. Reporting of Noncompliance of Reinjection Limitations 
The permittee shall notify the Department of any exceedance of the 
limitations specified in Part I A. 3., Reinjection Limitations, as 
determined by the monitoring and analyses specified in this permit. 
The notification shall consist of a report that shall include the 
monitoring and analytical results, and an explanation for the 
exceedance. The report shall be submitted to the Department within 
fifteen (15) days of knowledge of the exceedance. 
3. Upset Condition 
(a) In the event of an upset of facility operations that would require 
the discharge of geothermal injectate to a holding system, such 
as a lined surface impoundment, a daily record of the quantity 
being discharged into the holding system shall be maintained. 
Discharge quantity recordings shall be continuously made with the 
use of instruments that directly measure the flow of the effluent. 
Dm~~~~7~~~~~3 ____ __ 
PERMIT ISSUED 
PART I 
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(Q) The Department shall be notified within 24 hours of any such 
discharge to a holding system. 
(c) A summary report of the daily discharges to the holding system, 
resulting from each upset event, shall be submitted to the 
Department within 15 days after the cessation of the upset event. 
(d) The Department shall be notified of the intent to discharge the 
contents of the holding system into the reinjection well. 
Discharge into the reinjection well shall only occur with the 
approval of the Department. 
(e) Discharges of geothermal injectate to 
preclude the implementation of all 
reporting conditions of this permit. 
4. Additional Monitoring and Reporting 
a holding system does not 
sampling, analyses, and 
If the operation of the reinjection wells is additionally regulated by 
other pollution control programs, e.g., National Pollutant Discharge 
Elimination System (NPDES), the adherence to those monitoring and 
reporting requirements shall not be circumvented by the requirements 
and provisions of this permit. 
5. Records Retention 
All records and information resulting from the monitoring activities 
required by this permit including all records of analyses performed, 
calibration and maintenance of instrumentation and recordings from 
continuous monitoring instrumentation shall be retained on site for a 
minimum of three (3) years from the date of the sample and shall be 
made available for inspection by the Director. This period may be 
extended by the request of the Director at any time. 
6. Anticipated Changes 
The permittee shall give advance notice to the Director of any planned 
changes in the permitted facility or activity which may change any 
operating characteristics or conditions of the reinjection wells; or 
which may result in noncompliance with the permit conditions. 
7. Notification of Change in Ownership or Centro~ 
In the event of any change in ownership or control of the reinjection 
wells, the owner shall report the change to the Director in writing at 
least one month prior to closing. Until such time as the permit is 
revoked and/or reissued, the permittee of record shall be responsible 
for the operation of the reinjection wells and for damages resulting 
from improper operation of the reinjection wells. 
Data APR 7 1900 
8. T~enty-Four Hour Reporting 
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The permittee shall report any deviation from the permit, including: 
(a) Any monitoring, or other information, which indicates that any 
contaminant may cause an endangerment to a USDW. 
(b) Any noncompliance with a permit condition or malfunction of the 
injection system which may cause fluid migration into or between 
USDWs. 
(c) Any overflows of the reinjection well. 
Such information shall be provided orally within 24 hours or the next 
business day of the Department from the time the permittee becomes aware 
of the circumstances. A written submission shall also be provided 
within five (5) days of the time the permittee becomes aware of the 
circumstances. The written submission shall contain a description of 
the noncompliance and its cause, including exact dates and times, and 
if the noncompliance has not been corrected, the anticipated time it 
is expected to continue; and steps taken or planned to reduce, eliminate 
and prevent reoccurrence of the noncompliance. 
Oral reports shall be made to 
(808)586-4258 (Honolulu) or call 
at 1-800-468-4644, ext. 64258. 
the Safe Drinking Water Branch at 
toll free from the neighbor islands 
In addition, for neighbor island 
occurrences, the Safe Drinking Water Branch Sanitarian shall be notified 
at (808)933-4552. The Director may waive the written report on a case-
by-case basis if the oral report has been received immediately. 
9. Definitions 
(a) The '"Department" means the Department of Health, State of Hawaii. 
(b) The '"Director'" means the Director of Health or a duly authorized 
representative. 
(c) "Facility or activity" means any UIC "reinjection well" or any 
other facility or activity that is subject to regulation under 
the UIC Program. 
(d) "Fluid" means any material or substance which flows or moves 
whether in a semisolid, liquid, sludge, gas or any other form or 
state. 
(e) "'Reinjection well"" means a "well'" into which '"fluids" are being 
emplaced or reinjected. 
(f) "Reinjection pressure•• means the head increase in the well bore 
with respect to static groundwater level. 
(g) "USDW" means "underground source of drinking water" as defined 
in Hawaii Administrative Rules, Title 11, Chapter 23, Underground 
Injection Control. 
PERMIT ISSUED 
Date APR 7 1900 
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A. MANAGE~NT REQUIREMENTS: 
1. Change in Discharge 
All operations of the reinjection wells authorized herein shall be 
consistent with the terms and conditions of this permit. The operation 
of the reinjection wells identified in this permit at volumes in excess 
of that authorized shall constitute a violation of the permit 
conditions. Any anticipated facility expansions, production increases, 
or process modifications which will result in new, different, or 
increased discharges of pollutants must be reported by submission of 
a new UIC application or, if such changes will not violate the effluent 
limitations specified in this permit, by notice to the permit issuing 
authority of such changes. Following such notice, the permit may be 
revoked or modified to specify and limit any pollutants not previously 
limited. 
2. Signatory Requirements 
All reports or information submitted to the Director shall be signed 
and certified in accordance with Title 11, Chapter 23, Underground 
Injection Control, Section 12(b), Hawaii Administrative Rules. 
3. Availability of Reports 
All reports prepared in accordance with the terms of this permit shall 
be available for public inspection, with the approval of the Director, 
at the offices of the Director. Permit applications, permits, and well 
operation data shall not be considered confidential. 
4. Proper Operation and Maintenance 
The permittee shall at all times properly operate and maintain all 
facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the permittee to operate 
the reinjection wells. Proper operation and maintenance include, but 
are not limited to, effective performance, adequate funding, adequate 
operator staffing and training, adequate laboratory and process 
controls, including appropriate quality assurance procedures. 
PERMIT ISSUED l993 
Date APR 7 
5. Reapplication 
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If the permittee desires to continue an activity regulated by this 
permit after the expiration date of this permit, reapplication shall 
be made on the application forms then in use. This reapplication should 
be made not later than 180 days before this permit expires in order to 
facilitate processing of the renewal. 
6. Abandonment Requirements 
The owner who wishes to abandon the reinjection wells shall submit an 
application containing the details of the proposed-abandonment. The 
Department will review the application and may require an abandoned 
well to be plugged in a manner which will not allow detrimental movement 
of fluids between formations. Abandonment procedures shall also comply 
with other applicable regulations of the Department of Land and Natural 
Resources. 
B. GENERAL CONDITIONS 
PERMIT ISSUED 
1. Operating Conditions 
(a) No reinjection wells shall be operated, modified or otherwise 
utilized without a UIC permit issued by the Department. 
(b) No person shall construct, operate, maintain, convert, plug, 
abandon or conduct any other reinjection activity in a manner 
which allows the movement of fluid containing a contaminant into 
underground sources of drinking water, if the presence of that 
contaminant may cause a violation of any primary drinking water 
rule or may otherwise adversely affect the health of one or more 
persons. 
(c) The reinjection wells shall be operated in such a manner that does 
not violate any of Title ll, Hawaii Administrative Rules, 
regulating various aspects of water quality and pollution, and 
Chapter 342, HRS. The rules include: 
(d) 
( 1) 
( 2) 
( 3) 
If at 
cause 
shall 
Chapter 11-20, "Potable Water Systems". 
Chapter ll-55, "Water Pollution Control". 
Chapter 11-62, ''Wastewater Systems''. 
any time the Department learns that a reinjection well may 
a violation of primary drinking water rules, the Department 
order the owner to take such actions as may be necessary 
to prevent the violation, including, where required, cessation 
of operation of the reinjection well. 
oate......;APR~-....;.7_m_3 ___ _ 
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(e_) Notwithstanding any other provision of this section, the 
Department shall issue a cease and desist order, effective 
immediately, upon receipt of information that a contaminant which 
is present in, or likely to enter, a system supplying water for 
human consumption, poses an imminent and substantial danger to 
the health of a person or persons. 
2. Permit Issuance 
A copy of this permit shall be retained by the facility and shall be 
made available for inspection by the Director. 
This UIC permit shall not be transferable from the reinjection well 
owner to any other person. 
This UIC permit shall be subject to revocation, suspension or revision 
by the Director if, after notice and opportunity for a contested 
hearing, it is determined that: 
(a) There is a violation of any term or condition of the UIC permit; 
or 
(b) The UIC permit was obtained by misrepresentation, or failure to 
fully disclose all relevant facts; or 
(c) The UIC permit was willfully defaced, altered, forged or 
falsified; or 
(d) There is a change in any condition that requires either a 
temporary or permanent reduction or elimination of the permitted 
reinjection; or 
(e) There is a failure to comply with these rules or any other 
applicable rules or laws. 
All permit conditions will remain in effect despite the filing of a 
request by the permittee for a permit revocation and reissuance, or 
termination, or a notification of planned changes or anticipated 
noncompliance. 
3. Permit Modification 
Any modification, 
on~y by written 
Department. 
4. Duty to Mitigate 
alteration, or change to this permit shall be made 
supplement or reissuance of the permit by the 
The permittee shall take all reasonable steps to minimize or correct 
any adverse impact on the environment resulting from noncompliance with 
this permit. 
Date -...:APR~~...;.7_1993;.;..;..;... __ _ 
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The issuance of thi·s permit does not convey any property rights in 
either real or personal property, or any exclusive privileges, nor does 
it authorize any injury to private property or any invasion of personal 
rights, nor any infringement of Federal, state or local laws or 
regulations. 
6. The Director shall have the right to enter premises on which any 
reinjection well system is located; to inspect any equipment, operation, 
or sampling of any reinjection well system; to take effluent samples 
from any reinjection well system; and to have access to and copy any 
record required to be kept pursuant to this permit. 
7. Need to Halt or Reduce an Activity not a Defense 
It shall not be a defense for a permittee in an enforcement action that 
it would have been necessary to halt or reduce the permitted activity 
in order to maintain compliance with the conditions of this permit. 
8. Penalties 
It shall be a violation of Chapter ll-23 for any owner or operator of 
a reinjection well to construct, operate, maintain or close that well 
unless authorized by this chapter or by a permit or order to do so. 
It shall also be a violation of this chapter for any owner or operator 
to fail to comply with all of the applicable terms of the authorization, 
including those relating to inspection, monitoring, record keeping, and 
reporting. Compliance with a corrective order shall not excuse the 
basic violation. Any person who violates any provision of this chapter 
or this permit shall be subject to the penalties provided in section 
340E-8, HRS or section ll-23-21, HAR. 
9. Severability 
The provisions of this permit are severable, and if any provision of 
this permit, or the application of any provision of this permit to any 
circumstance, is held invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be 
affected thereby. 
Date_,.;APR;.;;...;..;~-7-19ro ____ _ 
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A. OTHER REQUIREMENTS: 
PERMIT ISSUED 
1. This permit shall be further subjected to the following provisions: 
(a) The implementation of the "Hydrologic Monitoring Program .. prepared 
by Science Applications International Corporation dated April 
1990, or as modified with the written approval of the Department. 
(b) The implementation of the .. Production and Reinjection Well casing 
Monitoring Program .. prepared by Puna Geothermal Venture, completed 
in November 1991, or as modified with the written approval of the 
Department. 
(c) This permit herein acknowledges that conditions affecting the 
Hydrologic Monitoring Program and the Production and Reinjection 
Well Casing Monitoring Program could warrant the reevaluation of 
the monitoring programs to address changing concerns. 
Modifications to the monitoring programs, resulting from 
reevaluations, shall be approved by the Department before 
implementation. 
Date _.:.:APR:..:.:..__,:7_;;;19ro~---
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TABLE NO. 1 
GEOTHERMAL LIQUID PARAMETERS 
Li Lithium s 
Na Sodium Se 
K Potassium F 
Mg Magnesium Cl 
Ca Calcium Br 
Ba Barium I 
v Vanadium 
cr Chromium NH3 
Mn Manganese so4 
Fe Iron N03 
Ni Nickel HC03 
Cu Copper co3 
Ag Silver Si02 
Zn Zinc 
Cd Cadmium TDS 
Hg Mercury TSS 
B Boron 
Pb Lead 
As Arsenic 
PERMIT NO. UH-1529 
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Sulfur 
Selenium 
Fluorine 
Chlorine 
Bromine 
Iodine 
Anunonia 
Sulfate 
Nitrate 
Bicarbonate 
Carbonate 
(Silica) 
Total Dissolved Solids 
Total Suspended Solids 
Total Alkalinity 
Conductivity 
Density 
pH 
Oil & Grease 
GEOTHERMAL NON-CONDENSIBLE GAS PARAMETERS 
C02 Carbon Dioxide 
H2S Hydrogen Sulfide 
NH3 Ammonia 
Ar Argon 
N2 Nitrogen 
CH4 Methane 
He Helium 
H2 Hydrogen 
TABLE NO. 2 
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CHEMICAL ADDITIONS FOR THE CONTROL OF CORROSION, SCALING AND PH 
Product Name 
Amersite (R) 2 
Wrico Oxy 11 
WPD 11-306 (Tm) 
West R-322 
Midland 203 
Millsperse (R) 802 
Sodium Hydroxide 
PERMIT ISSUED 
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Chemical Ingredient 
Sodium Bisulfite 
Sodium Sulfite 
Ethylenediamine Tetraacetic Acid 
Sodium Salt 
Dimethyldioctylammonium Chloride 
Soya Amine Polyethoxylate 
Cyclohexylamine 
Polyamidoamino Acetate 
POE (15) Tallow Amine 
Sodium Metabisulfite 
Cobalt Compounds 
Poly (Maleic Acid) 
Sodium Hydroxide (Na OH) 
TABLE NO, 3 
TYPE II SAMPLE CHEMICAL PARAMETERS 
Chemical Parameter 
Ignitability 
Corrosivity 
Reactivity 
Inorganics: 
arsenic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 
Organics: 
PERMIT ISSUED 
benzene 
carbon tetrachloride 
chlorobenzene 
chloroform 
a-cresol 
m-cresol 
p-cresol 
1,4-dichlorobenzene 
1,2-dichloroethane 
1,1-dichloroethylene 
2,4-dinitrotoluene 
hexachlorobenzene 
hexachloro-1,3-butadiene 
hexachloroethane 
methyl ethyl ketone 
nitrobenzene 
pyridine 
tetrachloroethylene 
trichloroethylene 
vinyl chloride 
Dste --.A.::..PR:.:.-...;7....;1;.;.;993;.;... __ _ 
Regulatory Level (mg/11 
5.0 
100.0 
1.0 
5.0 
5. 0 
0.2 
1.0 
5.0 
0. 5 
0.5 
100.0 
6.0 
200.0 
200.0 
200.0 
7.5 
0.5 
0.7 
0.13 
0.13 
0.5 
3.0 
200.0 
2.0 
5.0 
0.7 
0.5 
0.2 
PERMIT NO. UH-1529 
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Method 
As described in 
40 CFR (1992): 
Part 261.21 
Part 261.22 
Part 261.23 
Method 1311 (TCLP), 
with appropriate methods 
of analyses contained 
in SW-846 
1311 
TABLE NO. 4 
TYPE III SAMPLE CHEMICAL PARAMETERS 
Chemical Parameter 
Volatile Organics: 
PERMrr ISSUED 
Bromodichloromethane 
Bromoform 
Bromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
1-2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Toulene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichlorofluoromethane 
Date APR 7 1993 
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Method 
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' L"' IHEE. 
'<'VERNOR OF HAWAII 
WILLIAM W. PATY, CHAIRPERSON 
IIO ... RO OF LAND AND NATURAL RESOURCES 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
REF:WL-LC 
Mr. Steven Morris 
Vice President 
Puna Geothermal Venture 
P.O. Box 30 
Pahoa, Hawaii 96778 
Dear Mr. Morris: 
P.O. BOX 621 
HONOLULU. HAWAII 96809 
~N 29 1993 
Injection Wells KS-lA and KS-3 
DEPUTIES 
JOHN P. KEPPELER, II 
DONA l. HANAIKE 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 
PROGRAM 
LAND MANAGEMENT 
STATE PAnlo:S 
WATER AND LAND DEVELOPMENT 
Attached is the Department of Health's Underground Injection Control Permit No. 
UH-1529 for re-injection of geothermal fluids into KS-lA and KS-3. With the issuance of 
this permit, the Department of Land and Natural Resources' Geothermal Well Modification 
and Conversion permit requirements have been satisfied and you may therefore commence 
injection operations for KS-lA and KS-3. 
Should you have any questions regarding the permit requirements for KS-lA and 
KS-3, please contact Mr. Manabu Tagomori of the Division of Water and Land 
Development at 587-0230. 
Very truly 
En c. 
JOHN WAIHEE 
GOVERNOR OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
REF:WL-LC 
Mr. Steven Morris 
Vice President 
Puna Geothennal Venture 
745 Fort Street Mall 
Honolulu, Hawaii 96813 
Dear Mr. Morris: 
P.O. ROX 621 
HONOLULU, HAWAII 96609 
JM4 2 0 1993 
KS-1A Five-Inch Hangdown Liner Modification 
WILLIAM W. PATY, CHAIRPERSON 
BOARO OF lANO ANO NATURAl RESOURCES 
DEPUTIES 
JOHN P. KEPPELEA, II 
DONA l. HANAIKE 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION ANO 
ENVIRONMENTAL AFFAIRS 
CONSERVATION ANO 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY ANO WILDLIFE 
HISTORIC PRESERVATION 
PROGRAM 
LANO MANAGEMENT 
STATE PARKS 
WATER AND LANO DEVELOPMENT 
Your KS-1A modification plan to install a 5-inch hangdown liner with pressurized 
nitrogen in the annulus to detect leaks in the 7-inch casing, submitted by Mr. Tom Kizis' 
October 5, 1992 letter, is approved. 
Please note that the conditions of our February 13, 1992 Drilling Pennit for KS-lA 
are still applicable for the installation of this 5-inch liner. 
Should you have any questions, please contact Mr. Manabu Tagomori of the 
Division of Water and Land Development at 587-0230. 
Very truly yours, 
~«-v~~~~ r WILLIAM W. PATY 
JOHN WAIHEE 
GOVERNOR OF !iAWA!I 
To: 
From: 
/f: u 
20 ! r:. I '-' 
STATE OF HAWAII 
DEPARTMENT OF HEALTH 
P. 0. BOX 3378 
HONOLULU, HAWAII 96801 
November 10, 1992 
JOHN C. LEWIN, M.D. 
A. 9; b2 OI!"'ECTOR OF i"I[A~TH 
fJrJ. iJr' VI A IER & 
L !•liD C~ /ELOPMENT 
In reply, Please refer to: 
EMD I SOWS 
Underground Injection Control Permittees and Interested Parties 
Bruce s. Anderson, Ph.D. 
Deputy Director for Environmental Health 
Subject: HAWAII ADMINISTRATIVE RULES 
TITLE 11, CHAPTER 23, UNDERGROUND INJECTION CONTROL 
DOCKET NO. 91-SDW-REG-2 
The proposed revisions to the subject rules were signed by Governor John 
Waihee and became effect~ive on November 12, 1992. Enclosed is a copy of the 
final rules. 
The final approved rules are essentially the same as the information which was 
provided during the public comment period. Only minor changes were made as a 
result of the comments received during the public comment period. These 
changes can be summarized as follows: 
1. section l1-23-05(d) Identification of exempted aquifers and USDW. 
The public hearing version read: 
Special geothermal exempted aquifers shall be identified as 
any area which has been designated as a geothermal resource 
subzone, in accordance with sections 205-5.1 and 205-5.2, 
HRS and chapter 13-184, Hawaii Administrative Rules. 
This proposed exempted aquifer was deleted from the final rules. It was 
pointed out by many commenters, including the United States 
Environmental Protection Agency, that all exempted aquifers must meet 
the criteria established in section 11-23-04. Since the geothermal 
resource subzone designation does not necessarily imply compliance with 
section 11-23-04, it would be improper to automatically exempt such 
aquifers. 
Interested Parties 
November 10, 1992 
Page 3 
3. Sections 11-23-06(b)(3) Classification of injection wells and 11-23-
0?(b) Prohibition. 
The public hearing version used the term: 
"non-exempted aquifer(s) 11 
The final rules have replaced this with the more straightforward, 
equivalent term: 
"underground source(s) of drinking water" 
The Department of Health concurred with the comments made by the United 
States Environmental Protection Agency, that the term, non-exempt 
aquifers, was unnecessarily awkward and confusing. Please note that 
section 11-23-05(c) clearly states that, 
"Unless expressly exempted, all aquifers are considered to be USDW." 
Thank you for your interest in the protection of public health and the 
environment. If you should have any questions please contact the Underground 
Injection Control program at 586-4258. 
Enclosure 
DEPARTMENT OF HEALTH 
Amendment and Compilation of Chapter 11-23 
Hawaii Adminiatrative Rulea 
september 28, 1992 
summary 
1. Sll-23-01 to 11-23-14 ••• amended. 
2. Sll-23-16 to 11-23-17 ... amended. 
J. A new Sll-23-21 la added. 
4. Sll-23-22 io amended and renumbered. 
5. Sll-23-23 io renumbered, 
1 582 
Sll-23-01 
Sll-23-02 
Sll-23-03 
Sll-23-04 
Sll-23-05 
Sll-23-06 
Sll-23-07 
Sll-23-08 
Sll-23-09 
Sll-23-10 
Sll-23-11 
Sll-23-12 
Sll-23-13 
Sll-23-14 
Sll-23-15 
Sll-23-16 
Sll-23-17 
Sll-23-18 
Sll-23-19 
Sll-23-20 
511-23-21 
Sll-23-22 
Sll-23-23 
HAWAII ADMINISTRATIVE RULES 
TITLE 11 
DEPARTMENT OF HEALTH 
CHAPTER 23 
UNDERGROUND INJECTION CONTROL 
Purpoae 
Scope 
Definltiona 
Clauiflcation of exempted aquifere and underc;round 
aourcea of drinkinc; water 
Identification of exempted aqulfera and USDW 
Claaaiticatlon of injection walla 
Prohibition 
Conatruction conditione 
Siting and pre-conatruction requirement• 
Proviaion for &rteaian aquifer protection 
Operatinq co·nditiona 
Application procedure• for UIC permit 
Subali .. ion ot data 
Public notice of proposed walla injecting into USDW 
Public hearlnge 
Permit hauance 
Exiating injection well registration 
Honltorlnq and reporting requirement• 
Plugging and abandonment requirement• 
Revocation, auapenaion or revlaion of UIC permita 
Inapectlon and entry 
Penaltha 
SeverabU ity 
23-1 
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Sll-23-03 
•crouting" mean• the operation whereby a cement alurry ia 
forced behind the casing for such purposes aa1 sealing the casing 
to the walla of the hole, preventing undeeirable leakage of fluids 
out of the hole, and preventing migration of liquids or gaaea into 
the hole; or ia pumped into a drill hole or well for plugging and 
abandoruaent. 
"Hazardous waste• meana a hazardoua waste &I defined 
extendvely in Code of Federal Regulations (CFR), Title 
40-Protection of Environment, section 261.3 dated July 1, 1990. 
"HRS" means Hawaii Revised Statutes. 
•Individual wastewater system (IWS)" means the facULty which 
diapoaaa of treated or untreated domestic wastewater generated from 
a room or group of rooms forming a single habitable unit, including, 
but not limited to, cesspools, septic tanka and household aerobic 
units. 
•Industrial" meana aaaociatad with a productive enterprise 
using machinery and mechanical power or human power or both, 
including auch enterprises aa power generation and crop production. 
•Inject• means to diapoae or emplace fluids, either under 
pressure or by gravity flow, into a aubaurface formation or 
formations. 
•Injection pressure• means the head increase in the well bore 
with reapect to the static ground water level, where head rafera to 
the total energy of the fluid at any given point; and ln ground 
water the main components of head are elevation and pressure. 
•Injection walt• means a wall into which aubaurface disposal 
of fluid or fluida occura or ia intended to occur by meana of 
injection. 
•Hakai• means toward the sea or the area outside the UIC line 
encircling the protected aquifer. 
•Hauka• meane toward the mountain• or the encircled protected 
aquifer. 
•Modify• meana to make a minor or a baaic change in the 
phyaical characteristic• or the operational atatua of a well. 
•peraon• meana any individual, partnership, firm, aaaociation, 
public or private corporation, trust estate, the federal, state or 
county government• or any of their agencies, or any other legal 
entity. 
•Pollute• meana1 
(1) To alter the phyaical, chemical, biological or 
radiological propertiea of any state waters or USDW, 
including but not limited to temperature, taata, 
potability, mineral content, turbidity, color or odor; 
or 
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(2) To discharge any liquid, gaaeoua, solid, radioactive, 
or othar aubstancea, into any state watera aa will or 
ia likely to create a nuisance or render auch waters 
harmful, detrimental or injurioua to public health, 
aafety or welfare, including harm, detriment, or injury 
to public or private drinking water supplies. 
•sewage• means waate from all plumbing fixturea in residences, 
institutions, public and privata buildinga, and other placea of 
human habitation, amploymant or recreation, whether treated or not 
by public or private sewage treatment planta. 
•state• meana State of Hawaii. 
•uzc• means the underground injection control program under 
Part C of the Safe Drinking Water Act (P.L. 93-523) and chapter 
340!, HRS. 
•uic line• or •the line• meana the line on the department of 
health UIC mapa which aeparatea, in plan viaw, exempted aquifera 
and usow. 
•underground aource of drinking water (USDW)• maana an aquifer 
or ita portion1 
(l) Which auppliea any public or private drinking water 
ayatem; or contain• a aufticient quantity of ground 
water to aupply a public water ayatem; and 
(A) currently suppliaa drinking water for human 
consumption; or 
(B) Contain• fewer than ten thoueand milligrams per 
liter (mg/L) total diasolved aolids (TOS); and 
(2) Which La not an exempted aquifer. 
•volcanic• means material originating from a volcano; often, 
baaaltic lava. 
•wasta• maana any aolid, liquid or gaaaoua matter, whether 
treated or not, which, when injected, may pollute or tend to pollute 
the lands or watera, including, but not limited to, eewage; 
affluent; offall garbage; retuae; and induatrial, agricultural or 
radioactive fluida. 
•waata diapoaal ayatem• mean• an excavation in the ground 
receiving waste• which functiona by allowing fluids to aeep through 
ita bottom, aides or both, including ceaapoola, septic tanks, and 
aeepa9e pit•· 
•Wall• meana a bored, drilled or driven shaft, or a dug hole, 
whose d•pth ia greater than ita wideat surface dim«naion. 
The publications referred to or incorporated by reference in 
this chapter are available from the offices of th~ department of 
health. {Eft. 7/6/841 am and comp NOV 121992 ) 
(Authl HRS 5340£-2) (Impt HRS S340E-2, 40 CFR 55144.3 and 146.3) 
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(l) 
( 4) 
(b) 
permieaible 
( 1) 
(2) 
(JJ 
Clau III. Walla which inject for extraction of 
mlnerala including; 
(A) Mining of aulfur by the rra1ch proce1e1 
(8) In-eltu production of uranium or other metah, 
uainq unconventional technique• to mine ore 
bodiaa1 and 
(C) Solution mining of ••lta or potaah. 
Cla11 IV. Well• uaad by generator• of hazardoua waste 
or of radioactive waate, by cwnere or operator• of 
hazardoua waate management facilltiea, or by ownera or 
operator• of radioactive waate dlapo .. l aitea to dlepoae 
of hazardoua waste or radioactive waate into any 
qeohydroloqic formation or a formation, which, within 
one-quarter of a mile of the well, containa an 
underground aource of drinking water (USDWJ, even if 
exempted. 
Without exception, only clasa V walla ahall be 
and are defined aa followa: 
SubclaSI A. Injection walla which inject fluid• into 
an underground aource of drinking water. Subclaaa A 
walla include: 
(A} Sewage injaction well11 and 
(B) Industrial diapoaal walla other than thoaa 
classified under aubclaaaaa AB or a. 
SubclaSI AD. Injection walla which inject only into 
exempted aquifers. Subclaaa AD walla includar 
(A) Sewage injection wallll and 
(B) lnduatrial disposal walla, other than those 
classified under aubclaaa a, auch aa brine 
diapoaal walla uaed in a desalinization procaaa. 
Subclaaa B. Injection walla which inject non-polluting 
fluids into any geohydrologic formation, including 
underground aourc:ea of drinking water. Subclua 8 walla 
include: 
(A) Air conditioning return flow walla used to return 
the water used for heating or cooling in a heat 
pump I 
(B) Cooling water return flow welh used to inject 
water previously uaad for cooling, 
(C) Recharge walla used to replenish, aucpnant, or 
store water in an aquifer, 
(OJ Salt water intrusion barrier walla, uaed to 
prevent the intrusion of aalt water into fraah 
water, if they inject water of equal or leaaar 
chloride concentration aa that portion of the 
aquifer into which injected; 
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,., 
(5) 
(6) 
(A) 
(B) 
Sll-23-06 
(E) Welh uaad in aquaculture, if the water in the 
receiving formation haa, eitherr 
(i) An equal or greater chloride concentration 
aa that of the injected fluid; or 
(li) A total diaaolved solid• concentration in 
axcaaa of five thousand mg/L. 
(F) Injection walla used in an experimental 
technology, which i• one that haa not been proven 
feaalble under the conditions in which it ia being 
teatad1 and 
(0} All walla not included in aubclasaea A, AD, c, D, 
or E of claaa V or in clasaea I through IV. 
Subclass c. Injection walls which inject surface 
fluids, i.e., atom runoff, into any geohydrologic 
formation. 
subclass D. Injection walla which inject overflows, or 
relief flows, from potable water systems into any 
geohydroloqic formation. 
Subclass E. 
Injection walla auociated with the development and 
recovery of geothermal anergy, provided that the 
geothermal effluent will be injected at a depth that 
will not be detrimental to underground aourcea of 
drinking water. If injection .J.• to occur below the basal 
water table, the receiving formation water shall be 
taeted and injection allowed if the receiving water haa, 
either a 
( i) An equal or greater chloride concentration a a that 
ol the injected fluid; or 
(ii) A total diaaolved aolide concentration in excess 
of five thousand mg/11 or 
(Hi) An equivalent or la .. er water quality than the 
injected fluid. 
Subclasa E injectlon wells includaa 
(i) Brine injection walla for the diapoeal of exceaa 
water from the ataam-flaahing proceaa1 
(li) Condenaate injection walla for the diapoa&l of 
condensate from electric generatora1 and 
(iii} Gu injection walla for the diepoul 
of non-condanaible qaeea entrainad in an aqueous 
aolution. {Eff. 7/6/841 am and 
comp NOV 121992 ) (Authl HRS Sl40E-2) 
(Impr HRS $340£-2, 40 CFR 55144.6 and 146.5) 
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(e) Vertical migration reaulting in undeairable •lxlng of 
fluida from aquifera of aubatantially different water quality (due 
to improper well conatructlon or uae of an injection well) ahall be 
prevented by preaervinq tha integrity of tha contlninq zona or zonae 
by grouting or aoma other method acceptable to the department. 
(f) If a large void, auch aa a lava tuba or aolutlon cavity, 
ia encountered during drilling, whara the drill rod dropa more than 
three teat, meaaurea ahall ba taken to prevent unacceptable 
migration of tha injected fluida. The owner ahall either verify 
that the void doea not alopa inland or conatruct the wall in auch 
a manner that waatea are not injected directly into the veld. For 
tha firat option, a teat boring which verifiea the void'a 
incUnation inland of tha walhlte ahall be drilled. For the aacond 
option, the aactlon of the wall caeing which paaaaa through the void 
ahall ba without openlnga. Either the perforated caaing ahall be 
replaced with aolld cadng, or the holaa in the caain9 ahall be 
aaahd by g~:outing or in aoma other manner app~:oved by the 
department. The owner ahall notify the department to arrange 
diacuaaion and app~:oval of any corrective actlona. Scheduling of 
the proceduraa shall be arranged ao that the departmental ataff may 
obaarva the remedial operationa. The final reaponaibility for 
remedial daaign, implementation and performance ahall raat with the 
conaulting engineer. 
(g) Departmental ataff ahall have the right to enter 
property during normal working houra, without advance notification, 
for the purpose of obaervin9 injection well conatruct.ion methoda and 
progrou. (Eft, 7/6/841 am and comp NOV 12 ;;g2 J 
(Authr HRS $340!-2) (lmpr HRS SS340E-2 and 340£-9, 
40 CFR 55144.12, 144.51 and 146.6) 
Sll-23-10 Provision for artesian agu1ler protection. (a) 
Where an injection well b located in a caprock formation which 
overllaa volcanic USDW under artesian prauure, the followlnq 
condition• ahall be applledr 
(1) A buffer zona of at leaat fifty feet of the confining 
material• (caprock) or other impermeable aubatance, 
ehall remain between the bottom of the injection well 
and the top of the volcanic aquifer, and 
(2) Injection preaaura, aa measured at the feed elevation 
or wall head, ahall remain below the hydroatatic 
praaaura of the volcanic aquifer (the arteaian head) or 
two p.a.i., whichever ia q~:aater. 
(b) The locatione of artealan aquifer areas are described 
generally. The major areaa, which have an axtenaive caprock 
fo~ation, includer 
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(1) The aouthern coastal plaine of Oahu, from Xahe Pt. (Waat 
Beach) to Wailea Pt. {Lanikai)l 
{2) The windward (eaatarn) coaatal plaine of Oahu, from 
Hakalil Pt. {Punaluu) to Waialeet 
(3) The northern coastal plaine of Oahu, from Haleiwa to 
Hokulalar and 
(4) The Mana Plain on western Kauai, from Polihale to 
Kekaha. 
Other arteaian aquifer araaa are found ln vallaya, where alluvium 
or other aedimentary material baa bean depoaited to eignUicant 
daptha. 
(c) If the ratio of the depth of the propoaed injection 
well, to the eatimated depth of caproek leaa fifty feat, La lr2 or 
leas, the applicant need not extend tha depth ot the injection wall 
or walla in order to verify cap~:ock thickneea, prior to completion 
at the ahallower propoeed depth. The department ahall estimate the 
depth ot caprock by comparin9 lithology from loga of boringa in the 
vicinity. If, however, artaaian aquifer conditione are encountered, 
the applicant ahall have the cptiona aa aat forth in aubaactlon 
(f). The following ia a tabla ahowing the depths needed to achieve 
the 1t2 ratioz 
Proposed depth of 
injection wellz 10 15 20 25 30 40 50 60 70 80 90 100 
---- ----
Minimum depth 70 80 90 100 110 130 150 170 190 210 230 250 
of caprockt 
(d) If tha ratio of the depth of the propoaed injection 
wall, to the aatimatad depth of caprock leae fifty feat, La greater 
than lr2, the applicant ahall have the depth of tha injection wall 
temporarily extended by fifty feat to verify that artaaian aquifer 
conditione are not encountered within that range. The fifty feet 
of extended hole ahall be properly aealed by the tramie method, with 
a cement alurry that containa no mora than five gallons of water par 
ninety-four pound aack of cement. 
(e) Where a teat well h planned for either a aingle 
injection wall or a multiple wall field, the depth of the teat well 
ahall be extended fifty feat into confining matar.tata beyond the 
proposed depth of the deepeat well. If the teat wall ia intended 
to be ope~:ational, the lower fifty feet ahall be properly aaaled aa 
detailed in aubaection (d) of thie aection. 
(f) Whe~:e artaaian aquifer conditione are unexpectedly 
encountered, the applicant may chooae tot 
(1} Abandon and properly aeal the injection wall with neat 
cement and request approval for a new location: or 
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(f) AU application• for the uee of subclue C wells to 
inject storm runoff ahall be reviewed by the department for the 
determination of whether or not an applicant ahall be required to 
obtain a UIC permit to operate the wella. The determination for an 
exemption of a UIC permit for euch well• ahall ba made by the 
director and ahall be predicated on the conditione aubmitted in the 
UIC application. If an exemption is granted, the operating 
conditione aa submitted ln the application shall remain unchanged 
for the aubclua C wells. It any of the operating conditione should 
change over time, a new application shall be submitted by the owner 
of the wells for review by the departll'tent for the purpoae of 
determining the need for a UIC permit. The determination for a 
permit exemption ahall be baaed on, but not limited to1 
(1) The location and design of the injection wellal 
(2) The aurrounding land areas contributing runoff to the 
injection well•l 
(3) The potential for the inclusion of contaminant• ln the 
runoff1 
(4) The impact on underground aourcaa of drinking 
water1 and 
(5) The commenta received during the public notice period 
or publlc haarinq, or both, for proposed aubclaaa C 
walla injecting into underqround aourcl\~Jt...~l,l~!RUn"iJ' 
water. (Eff. 7/6/B4J am and camp .l'fU.l , ..:-.~ I 
(Authl HRS $340E-2) (Impt HRS Sl40E-2, 40 CFR S$144.24 
and 144.33) 
Sll-23-U Submltalqn qt data. (a) Each applicant shall 
provide the following1 
(1) Facility name and description, 
(2) Facility location, including street addreaa and &ip 
code, 
,., 
Tax map key (TMK) number and map at the moat detailed 
acale available, showing the location ot the propoaed 
injection well or walla on the property, the correct 
acale and north arrow1 
USGS topographic quadrangle map or good copy ( acaU 
1:24,000) indicating the location of the propoaed 
injection well or walla, and all other injection and 
withdrawal walla within one-quarter mile of the facility 
boundary I 
(5) OWner•hip of facilityJ 
(6) Name and addreaa of leaaor, if applicant ia a leaaae, 
and written consent of the property owner, 
(7) Name and addreaa of legal contact, 
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(B) 
,,, 
(10) 
(11) 
(12) 
(1l) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
511-23-13 
Name of propoaed operator1 
Natura and aource of injected fluidl 
Propoaed design capacity and operating volume of 
injected fluid1 
Number and type of injection welh, including 
construction materials and procedures, 
Elevation aectlon for proposed well or walla, aa found 
on the application form1 
Description of injection ayatem, including emergency 
standby or monitoring wells, if any, and ayatem 
blueprint• I 
Details of proposed injection teating, the duration of 
which shall be for not leaa than twelve houra, and 
preferably for twenty-four hours1 
For injection wells aited mauka of the UIC line, water 
quality data, including, at a mlniJDum, valuea for 
chloride, total diaaolved aolida, and coliform, from 
aeveral of the nearest water supply wells1 
Number ot each type of injection well actually 
constructed, including emergency atandby and monitoring 
walla, if any1 
Well loq maintained by a geologist, includingz 
(A) Lithology of injection interval or intervals and 
confining formation or formational 
(B) Phyelcal and structural characterlatica of the 
formations encountered, 
(C) Initial water level, and aubaequent water levels 
•• fluctuations occur, especially for artesian 
conditional and 
(D) Tidal fluctuation• and efficiency, 
Elevation section, aa found on the application form, 
1howing exact final dlmanaiona for each of the injection 
well• and materials uaad in conatructionr 
Complete reaulta of injection teating, including maximum 
capacity I 
Water quality data, if required1 
Nature and aource of formation water1 
Deacrlption of operatinq plana, including identlticatlon 
of legal operator, maximum and average volumes of 
injected fluids, number of houra per day of use, and 
degree and type of treatment, if any. 
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(b) A hearing may be held it the director determinea that 
there ia algniflcant public interaat. Any hearing brought purauant 
to tbh &action &hall be held in the geographical area of the 
propoaed injection or other appropriate area, at the diacration of 
the director, and aay, aa appropriate with raepect to geographic 
area, conaider mora than one UIC permit application. 
(C) The public &hall be given public notice of any hearing 
held punuant to thi• aaction. The notice for the hearing ahall 
include at laaat the following• 
(1) Notice ahall be publiahad at least once in a newspaper 
of general circulation within the geographical area of 
the injection altai 
(2) Notice aball be aent to all paraona who received a copy 
of the notice for the UlC permit applicationl 
(3) Notice ahall be mailed to any ~raon or group upon 
raqueat1 and 
(4) Notice ahall be iaauad at leaat thirty daya in advance 
of the hearing. 
(d) The public notice of any hearing held pureuant to thla 
aaction ahall include at least the following information• 
(lJ Nee, addraaa and phone number of agency holding the 
(2) 
(3) 
(4) 
(5) 
(6) 
PI 
(8) 
,,, 
public hearing, 
Nee and addreaa of each UIC appllcant whoaa application 
will be considered at the hearing1 
Nama of usow area where injection 1a proposed and a 
abort description of the underground source of drinking 
water aquifer, 
A brief reference to the public notice iaaued for each 
urc application being considered, including 
identification number and data of iaauance1 
Information regarding the time and location of the 
haarln91 
The purpoae of the haaring1 
A conciae atatament of the iaauaa raiaad by the peraona 
requeatlng the hearing, · 
Addraaa and phone number of the atate agency premlaea 
at which interested peraona may obtain further 
lnform&tion, and inspect and copy UIC forma and related 
documental and 
A brief daacription of the natura of 
including the rula~O~ tf~~ur.. to 
(Eft. 7/6/84J camp ) (Autha 
(lmpa HRS Sl40E-2, 40 CFR 5145.31) 
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511-23-16 Permit issuance. (a) The director ahall iaaue a 
UIC permit for well• which propoae to inject into exempted aquifere 
on the following b&liaa 
(1) Exiating or new injection walla do not or will not 
endanger the quality of underground aourcaa of drinking 
water. 
(2) Exl•tlng or new injection walla are daaigned and are or 
will be conatructad or 1110dified to operata without 
causing a violation of these rule• or other applicable 
lawa. 
(3J Propoaad injection walla are d .. ignad and built in 
compliance with the atandarda and limitation& ateted in 
sections 11-23-07 to 11-23-10. 
(b) The iaauanca of a UIC permit for walla which propoae to 
inject into USDW aball be baaed, in addition to aubaection (a)(l) 
to (a)(3) of thia section, upon the evaluation of the contamination 
potential of the local water quallty by the injection Uuida and the 
water development potential for public or private consumption. The 
public shall have an opportunity to preaent information about theae 
aapacta of the propoaad project. 
{c) The director may ia•ue a UIC permit for any period of 
time, not to exceed five years. 
{d) the director ehall review application• for reisauance 
of UIC parmita. Applications for rai1auance must be filed at laaat 
180 day• prior to UlC permit expiration. UIC permit& may be 
raiaauad baaed upon the aubmiaaion and review of data, aa outlined 
in aectlon 11-23-13, aa deemed appropriate by the director at that 
time. 
(I) The UIC permit ahall not be transferable from the 
injection wall owner to any other penon without the approval of 
the director. Raquaat tor tranafer from one peraon to another ahall 
be made on an application form furniahed by the director along with 
any other data deemed appropriate. [Eft. 7/6/641 am and 
comp NOV 1? f ) (Auth* HRS 53401-2) (lrapz HRS 5S340E-2r and 
3401-9, 40 tFa·~~?44.11, 144.12, 144.36, 144.38, 144.39 and 144.41) 
511-23-17 Exhtlnq injection wall reqlwt.ntion, (a) The 
application procedure• for a UIC permit, aa atated in aaction 
11-23-12, &hall apply to owner• of exiatlng injection wall 
faclUtl ... 
(b) By August 6, 1984, the owner of any axlating injection 
well or wella ahall notify the department of the axlatance of the 
well, whether or not in uee, and ahall provide the department with 
the information required by aection 11-23-13(&)(1) through (a)(7). 
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(b) In taking any action the director may con•ider operating 
record•, compliance inve•tigation•, or other information regarding 
the injection well faclli~y or l~act on the USDW aquifer. 
(Eft. 7/6/841 comp NOV 1219~L 1 (Autho HRS l40E-2) 
(lmpt HRS 340£-2, 40 CFR 5145.31) 
511-23-21 
right I 
Intpectign end entry. the director •hall have the 
(1) 
(2) 
(l) 
To enter premi•ea on which any injection well ayetem i• 
located, 
To in1pect any equipment, operation, or l&mplinq of any 
injection well ay1tem1 
to take effluent l&mplet from any injection well •yateral 
and 
(4) to have accea• to and copy any record required to be 
kept uPHr•y4il~ggzto thi• chapter. (Eft. and 
comp NUV L I J (Auth• HRS 340!-2, 340£-9) 
(Imp. HRS 340£-2, 340£-91 40 CFR 144.51) 
511-23-22 ltntltl••· Any peraon who violate• any provi1ion 
of thh chapt•r •hall be 1ubject to the penaltia• provided in 
••ction 340£-8, HRS.· Compliance with a corrective order •hall not 
excuae the baalc vio~jltJ.on. (Eft. 7/6/841 &111 1 camp and nn 
511-23-21 NOV l2 1992 1 (Autho HRS 5340£-7) 
(Imps HRS $340£-8, 40 CFR SS144.11 and 145.13) 
Sll-23-23 Stvarfblll.t.y. If any provilion of thh chapter or 
it• application to any per•on or circum•tancea i• held invalid, the 
application of aueh provi•ion to other per1on• or circuzutance•, and 
the rerad.nder of thh chapter, 1hall not be affected thereby. • 
(Eft. 7/6/84 1 comp and ron 511-23-22 NOV 121992 I 
(Autha HRS SJ40E-9) (Impa HRS SJ40E-9) 
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the amandment• to and compilation of HawaU Adtniniatrative 
Rule•, Title 11, Chapter 2~, ~~de£~round Injection Control, on the 
SUIMIAXXp ta.Rel992datad StJ-1 l tl l99Z: , were adopt•d on 
~tl ~~ , followin; a public hearin; conducted on ~J~u~n~o~1~3~,~1~9~9~1~b~y?:m~.~.~n~o~o~t; a tel•-vldao confer•nc• communication 
held on Oahu with •imultaneou• tran•mi••1on t:o Hilo, Hawaii and 
Lihue, Kauai, after th• public notice W&l printed in the Honolulu 
Adverti••r, Hawaii tribune-Herald, Welt Hawaii Today, Maui Hew1, 
and Xaua1 Time•, on April 24, 1991. 
the1e rula• 1hall take eftect ten day• after filing with the 
Otfice of the Lieutenant Governor. 
APPROVED AS TO FORMa 
APPROVED I 
JOHN WAIHEE 
Governor 
SEP 2 B IS~ 
State of Hawall 
oatedo __ N_ov_o_2_1m ______ _ 
c::..-
< 
·-
c. 
" 
·-Filed t.:·. 
N 
; 
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' c- JOHN C. LEWIN, M.D. 
JOHN WAIHEE 
GOVERNOR OF HAWAII 
To: 
From: 
Subject: 
92 0~1''f1TE P!j :H~~AII 
DEPARTMENT OF H~ALTH 
P. 0. BOX 3378 
:,·; ,-' .H~N?L~,L~•·. rrn~~~l96801 
L/ .. ',J: c ,,_L, :·icNT 
October 21, 1992 
The Honorable William w. Paty, Chairperson 
Department of Land and Natural Resources 
John c. Lewin, M.D. 
Director of Health 
UNDERGROUND INJECTION CONTROL (UIC) PERMIT 
FOR PUNA GEOTHERMAL VENTURE 
UIC PERMIT NO. UH-1529 
QIRECTOR OF HEAlTH 
In reply, Please refer to: 
EMD I SOWS 
We are transmitting the Department's underground injection control permit for 
Puna Geothermal Venture. This transmittal is pursuant to the agreement 
between the Department of Health and the Department of Land and Natural 
Resources relating to the construction of geothermal production and 
reinjection wells. Please transmit this permit to Puna Geothermal Venture to 
be kept in their possession for the duration of the permit. 
JOHN WAIHEE 
GOVE~NOR OF HA.WAU 
STATE OF HAWAII 
DEPARTMENT OF HEALTH 
P. 0. BOX 3378 
JOHN C. LEWIN, M.O. 
DI~ECTO~ OF HEALTH 
HONOLULU. HAWAII 968{)1 In reply, Please refer to: 
October 21, 1992 
Mr. Steven E. Morris 
Vice President and General Manager 
Puna Geothermal Venture 
P. 0. Box 30 
Pahoa, Hawaii 96778 
Dear Mr. Morris: 
SUBJECT: PUNA GEOTHERMAL VENTURE 
UNDERGROUND INJECTION CONTROL (UIC) 
UIC APPLICATION NO. UH-1529 
EMD I SDWB 
The Department of Health has completed its review of your UIC application. It 
has been determined that the conditions required for the granting of approval 
to operate two (2) reinjection wells at the subject facility have been 
satisfied. Therefore, you are hereby granted approval to operate the two (2) 
reinjection wells under the terms and conditions of the enclosed permit. 
Your facility and reinjection wells have been assigned the following 
identification numbers: 
UIC Permit No. UH-1529 
Facility ID No. 8-2883.01 
Well No. KS-1A and KS-3 
Please refer to these identification numbers, along with your UIC permit 
number, in all future correspondence with this office. 
A guidelines document for a reinjection well status report has been enclosed 
for your reference. The guidelines document shall be used as referenced in 
the UIC permit under "Monitoring And Reporting Requirements. •• 
Failure to comply with the terms and conditions of the permit will constitute 
a violation of the permit. Any person who violates the permit requirements or 
any provision of Hawaii Administrative Rules, Title 11, Chapter 23, 
Underground Injection Control, shall be subject to the penalties provided in 
Section 340E-8, Hawaii Revised Statutes. 
Mr. steven E. Morris 
October 21, 1992 
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Failure to comply with the terms and conditions of the permit will constitute 
a violation of the permit. Any person who violates the permit requirements or 
any provision of Hawaii Administrative Rules, Title 11, Chapter 23, 
Underground Injection Control, shall be subject to the penalties provided in 
Section 340E-8, Hawaii Revised Statutes. 
If you have any questions regarding your permit, or the UIC Program, please 
contact Chauncey Hew of the Safe Drinking Water Branch at 586-4258 (Honolulu) 
or call toll free from the neighbor islands at 1-800-468-4644, ext. 64258. 
Sincerely, ~~~P~.~~,~C~h~ie~f,__ 
Environmental Management Division 
CH:kt 
Enclosures: 1. UIC Permit 
c: 1. 
2. 
' 3. 
4. 
5. 
2. Reinjection Well Status Report Guidelines 
Glenn Tomori, SDWB sanitarian, Hilo (w/encl. of Permit) 
Norman Hayashi, Planning Department, county of Hawaii 
(w/encl. of Permit) 
William Paty, DLNR (w/encl. of Permit) 
Mufi Hannemann,DBEDT (w/encl. of Permit) 
Clarence Tenley, EPA (wfencl. of Permit) 
AUTHORIZATION TO OPERATE UNDER THE 
UNDERGROUND INJECTION CONTROL PROGRAM 
Permit No. UB-1529 
In compliance with the provisions of the Safe Drinking water Act, Chapter 
340E, Hawaii Revised Statutes (HRS), as amended, and Hawaii Administrative Rules, 
Title 11, Chapter 23, Underground Injection Control; 
PUNA GEOTHERMAL VENTURE 
is authorized to operate a Class v, Subclass B, geothermal reinjection well system 
consisting of two (2) reinjection wells; known as geothermal wells Kapoho State lA 
(KS-1A) and Kapoho State 3 (KS-3): 
Reinjection Operational Located on Approx. Well Bead Elevation 
Well No. Status Well Pad Above Mean sea Level 
KS-1A Primary Injector A 617 feet 
KS-3 Standby Injector E 618 feet 
and having the specifications as listed in Figure No. 1 and Figure No. 2, 
respectively; to reinject the geothermal fluids consisting of geothermal brine, 
geothermal steam condensate, and geothermal noncondensible gases which are produced 
during the operation of the well field and power plant; and the intermittent 
inclusion of reinjection supplement water; back into the geothermal reservoir at 
an interval between tbe approximate depths of 3,900 feet and 7,300 feet; 
located at the facility's address of 14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 
96778; at Tax Key Number, 3rd Div. 1-4-01:2 and 19; at the approximate well pad 
coordinates: 
Well Pad A: Latitude 19° 28' 49" N and Longitude 154° 53' 35•• W; 
Well Pad E: Latitude 19° 28' 41" N and Longitude 154° 53' 40" W; 
in accordance with monitoring requirements and other conditions set forth in Parts 
I, II and III hereof. 
This permit will become effective upon issuance. 
This permit and the authorization to operate the reinjection wells will expire 
at midnight, October 20, 1995. 
Issued oa the 21st day of October 
th 
PAR:!: I 
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A. THE OPERATION OF THE REINJECTION WELLS SHALL BE LIMITED TO: 
PERMit' ISSUED 
1. Operational Status 
(a) Reinjection Well KS-1A shall be used as the primary reinjection 
well to service the operations of the power plant. 
(b) Reinjection Well KS-3 shall be used only as a standby reinjection 
well. The use of KS-3 shall only occur during a shutdown of the 
production well as a result of any dysfunction in the primary 
reinjection well. The maximum duration of time for the use of 
KS-3 shall be 24 hours, or the duration of time that is required 
to shutdown the production well, whichever is less. 
2. Injectate Characteristics 
The reinjection of geothermal fluids consisting of geothermal brine, 
geothermal steam condensate, geothermal noncondensible gases, chemical 
additions for well casing corrosion and scale control, and reinjection 
supplement water, that may include the chemical parameters as listed 
in Table No. 1 as being representative of the geothermal fluid. 
3. Reinjection Limitations 
(a) Reinjection Pressure: 
The reinjection pressure as measured at the well head shall not 
exceed 500 psi gauge or the fracture pressure of the receiving 
formation, whichever is less. 
(b) Reinjection Quantity and Rate: 
The reinjection quantity and rate shall be commensurate with 
the production of up to twenty-five (25) megawatts, net power. 
The reinjection rate shall be limited to a total of 
approximately 675,000 lbs.fhr., or to a rate commensurate with 
the reinjection capacity of the reinjection wells, whichever 
is less. The approximate composition of the injectate based 
on 675,000 lbs./hr. is: 
Steam Condensate 
Brine 
Supplement Water and/or 
Brine from the Storage Pits 
Total Noncondensible Gases 
Total 
505,816 lbs.fhr. 
128,250 lbs.fhr. 
39,751 lbs.fhr. 
1.183 lbs./hr. 
675,000 lbs.fhr. 
Dellt_rer_2_1...;~..;...;;,;;. __ _ 
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(c) Concentrations of the Injectate: 
The concentrations of the chemical parameters of the geothermal 
fluid listed in Table No. 1 are recognized as being variable 
and peculiar to the geothermal resource and the processes of 
geothermal energy production. Therefore, concentrations as 
such, for the purpose of setting maximum chemical levels, are 
not listed in this permit; however, chemical analyses are 
required as detailed in Part I, section 8 of this permit. 
(d) Chemical Additions: 
To maintain the integrity and function of well casings, the use 
of chemical additions to the reinjection wells and production 
wells are hereby acknowledged and listed. The chemical 
ingredients of the products are listed in Table No. 2. 
Product Name 
Amersite (R) 2 
Wrico Oxy 11 
WPD 11-306 (Tm) 
West R-322 
Midland 203 
Millsperse (R) 802 
Sodium Hydroxide 
Function 
Corrosion Inhibitor 
Corrosion Inhibitor 
Corrosion Inhibitor 
Corrosion Inhibitor 
Oxygen Scavenger 
Antiscalant 
pH Adjustor 
(e) Prohibited From Reinjection: 
Location of Use 
Reinjection Well 
Reinjection Well 
Reinjection Well 
Production Well 
Reinjection and 
Production Well 
Reinjection Well 
Production Well 
There shall be no reinjection disposal of fluids other than the 
geothermal fluid, reinjection supplement water, and chemical 
additions for the control of corrosion and scaling as described 
in this permit. Furthermore, there shall be no reinjection 
disposal of: 
- Hazardous wastes as defined in Title 40, Code of Federal 
Regulations (CFR), Part 261; 
Domestic wastewater as defined in Hawaii Administrative Rules, 
Title 11, Chapter 62, "Wastewater Systems"; and 
- Any designed chemical addition to the geothermal fluid unless 
recognized and approved by this permit. 
PERMIT~~~ I l992 
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B. MONITORING AND REPORTING REQUIREMENTS: 
1. Injectate and Reinjection Well Monitoring 
PERMit' ISSUED 
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(a) Samples and measurements taken as required herein shall be 
representative of the volume and nature of the geothermal fluid 
and reinjection supplement water. 
Detailed records of the operation of the reinjection wells shall 
be kept by the operator. Records shall include, but not be 
limited to, the following information: 
(1) Type of injectate. 
(2) Quantity of injectate. 
(3) The method of reinjection. 
(4) The rate of reinjection. 
(5) Reinjection pressure for wells situated in caprock areas 
overlying volcanic aquifers under artesian pressure. 
(6) The exact date and time of the measurement. 
(7) The person(s) who performed the measurement. 
(8) The dates the analyses were performed. 
(9) The person(s) who performed the analyses. 
(10) The analytical techniques or methods used. 
(ll) The results of all required analyses and permit limits. 
(b) A daily record of the injectate quantity being discharged into 
the reinjection wells shall be maintained. Injectate quantity 
recordings shall be continuously made with the use of instruments 
that directly measure and record the flow of the injectate. 
(c) A continuous recording of the reinjection well head pressure and 
any gas blanket pressure shall be maintained. Pressure recordings 
shall be documented on a graphical chart, such as a strip chart 
or circular chart, that shows the relationship between pressure 
and elapse time. The pressure recordings shall be maintained 
whether or not the reinjection well is in use. The pressure 
recordings shall distinguish between the time periods of use and 
nonuse, if any. 
(d) When reinjection supplement water is being used, a record of the 
reinjection supplement water quantity being discharge into the 
reinjection wells shall be maintained. The recordings shall be 
continuously made with the use of instruments that directly 
measure the flow of the supplement water. 
(e) A record of the amount and type of chemical additions being used 
as specified in Part I. A. 3. (d) shall be maintained. The record 
shall account.for the daily, weekly and monthly consumptive rates. 
A summary report shall be submitted to the Department every thirty 
(30) days (monthly) showing the consumptive figures and describing 
the points of application within the geothermal fluid flow system. 
PERMITJSSUI;P I l992 
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(f) Representative grab samples (three types) of the injectate shall 
be collected from a collection point to be established by the 
facility and approved by the Department. The collection and 
analysis of the samples shall be conducted by a laboratory which 
has been approved by the Department. If the laboratory is unable 
to perform the sample collection, the Department may allow the 
facility to collect the sample under the direction of the 
laboratory. All samples shall be collected, preserved, and 
documented in accordance with EPA or EPA equivalent standards. 
The falsification, fabrication, or tampering of the samples, chain 
of custody form, or analytical results shall be a violation of 
this permit. Methods of analysis shall be as stated herein or 
approved by the Department. The frequency of sample collection 
and the type of analyses are as described: 
Type I Sample: 
(1) Type I samples shall be collected and analyzed at least 
once every 30 days. 
( 2) Type I samples shall be analyzed for the chemical parameters 
listed in Table No. 1. 
( 3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
Type II Sample: 
(l) Type II samples shall be collected and analyzed at least 
once every 90 days in conjunction with Type I samples. 
(2) Type II samples shall be analyzed for Ignitability, 
corrosivity, Reactivity, and Method 1311: Toxicity 
Characteristic Leaching Procedure (TCLP) as described in 
40 CFR, Part 261, Appendix II. Reference is hereby made 
to Table No. 3 which lists the chemical parameters for which 
the analysis shall be conducted under Method 1311. 
Regulatory levels of the chemical parameters are listed for 
reference. 
(3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
Type II I Sample: 
( l) 
(2) 
(3) 
Type III samples shall be collected and analyzed at least 
once every 90 days in conjunction with Type I and Type II 
samples. 
Type III samples shall be analyzed for volatile organic 
compounds as described in 40 CFR, Part 136, Appendix A, 
Method 624. Reference is hereby made to Table No. 4 which 
lists the chemical parameters for which the analysis shall 
be conducted under Method 624. 
The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
PERMIT ISSUED 
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(g) The collection of Type II and Type III samples shall be witnessed 
by the Department. The permittee shall notify the Department at 
least seven (7) days prior to the date of sample collection for 
this phase of analysis. Any Type II and Type III samples that 
are collected without the acknowledgement and inspection by the 
Department will not serve to comply with the monitoring and 
reporting requirements of this permit. 
(h) A periodic recorded inspection of the reinjection wells at least 
once per 7 days shall be conducted by the facility. The 
inspection shall include the recordation of the operational status 
of the reinjection wells to detect any deterioration of the 
reinjection wells and associated operations that might lead to 
a reinjection well failure, and provide the opportunity to correct 
any occurrence of prohibited discharge activity. The person 
conducting the periodic inspection shall be acutely aware of the 
unlawful disposal of chemical compounds, petroleum products or 
other hazardous substances into the reinjection wells. If such 
activities are encountered, the permittee shall take immediate 
action to alleviate and correct such unlawful disposal. 
(i) A periodic status report shall be conducted at least once every 
90 days regarding the performance of the reinjection wells. The 
status report shall be made by a professional consultant, 
engineer, or geologist proficient in geothermal reinjection 
practices and geothermal energy production. The status report 
shall document the performance of the reinjection wells and shall 
follow the Department's guidelines for a reinjection well status 
report. The status reports shall be submitted to the Department 
for review after each report is completed. 
2. Reporting of Noncompliance of Reinjection Limitations 
The permittee shall notify the Department of any exceedance of the 
limitations specified in Part I. A. 3., Reinjection Limitations, as 
determined by the monitoring and analyses specified in this permit. 
The notification shall consist of a report that shall include the 
monitoring and analytical results, and an explanation for the 
exceedance. The report shall be submitted to the Department within 
fifteen (15) days of knowledge of the exceedance. 
3. Upset Condition 
(a) In the event of an upset of facility operations that would require 
the discharge of geothermal injectate to a holding system, such 
as a lined surface impoundment, a daily record of the quantity 
being discharged into the holding system shall be maintained. 
Discharge quantity recordings shall be continuously made with the 
use of instruments that directly measure the flow of the effluent. 
0818 OCT 2 I 1992 
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(b) The Department shall be notified within 24 hours of any such 
discharge to a holding system. 
(c) A summary report of the daily discharges to the holding system, 
resulting from each upset event, shall be submitted to the 
Department within 15 days after the cessation of the upset event. 
(d) The Department shall be notified of the intent to discharge the 
contents of the holding system into the reinjection well. 
Discharge into the reinjection well shall only occur with the 
approval of the Department. 
(e) Discharges of geothermal injectate to 
preclude the implementation of all 
reporting conditions of this permit. 
4. Additional Monitoring and Reporting 
a holding system does not 
sampling, analyses, and 
If the operation of the reinjection wells is additionally regulated by 
other pollution control programs, e.g., National Pollutant Discharge 
Elimination System (NPDES), the adherence to those monitoring and 
reporting requirements shall be considered a requirement of this permit. 
5. Records Retention 
All records and information resulting from the monitoring activities 
required by this permit including all records of analyses performed, 
calibration and maintenance of instrumentation and recordings from 
continuous monitoring instrumentation shall be retained on site for a 
minimum of three (3) years from the date of the sample and shall be 
made available for inspection by the Director. This period may be 
extended by the request of the Director at any time. 
6. Anticipated Changes 
The permittee shall give advance notice to the Director of any planned 
changes in the permitted facility or activity which may change any 
operating characteristics or conditions of the reinjection wells; or 
which may result in noncompliance with the permit conditions. 
7. Notification of Change in ownership or Control 
In the event of any change in ownership or control of the reinjection 
wells, the owner shall report the change to the Director in writing at 
least one month prior to closing. Until such time as the permit is 
revoked and{or reissued, the permittee of record shall be responsible 
for the operation of the reinjection wells and for damages resulting 
from improper operation of the reinjection wells. 
D1t1t OCT 2 I 1992 
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The permittee shall report any deviation from the permit, including: 
(a) Any monitoring, or other information, which indicates that any 
contaminant may cause an endangerment to a USDW; or 
(b) Any noncompliance with a permit condition or malfunction of the 
injection system which may cause fluid migration into or between 
USDWs. 
Such information shall be provided orally within 24 hours or the next 
business day of the Department from the time the permittee becomes aware 
of the circumstances. A written submission shall also be provided 
within five (5) days of the time the permittee becomes aware of the 
circumstances. The written submission shall contain a description of 
the noncompliance and its cause, including exact dates and times, and 
if the noncompliance has not been corrected, the anticipated time it 
is expected to continue; and steps taken or planned to reduce, eliminate 
and prevent reoccurrence of the noncompliance. 
Oral reports shall be made to the Safe Drinking Water Branch at 
(808)586-4258 (Honolulu) or call toll free from the neighbor islands 
at 1-800-468-4644, ext. 64258. In addition, for neighbor island 
occurrences, the Safe Drinking Water Branch Sanitarian shall be notified 
at (808)933-4552. The Director may waive the written report on a case-
by-case basis if the oral report has been received immediately. 
9. Definitions 
(a) The ""Department •• means the Department of Health, State of Hawaii. 
(b) The ""Director•• means the Director of Health or a duly authorized 
representative. 
(c) "Facility or activity" means any UIC "reinjection well" or any 
other facility or activity that is subject to regulation under 
the UIC Program. 
(d) "Fluid" means any material or substance which flows or moves 
whether in a semisolid, liquid, sludge, gas or any other form or 
state. 
(e) "Reinjection well" means a "well" into which "fluids" are being 
emplaced or reinjected. 
(f) ""Reinjection pressure" means the head increase in the well bore 
with respect to static groundwater level. 
(g) ••usDW" means "underground source of drinking water" as defined 
in Hawaii Administrative Rules, Title 11, Chapter 23, Underground 
Injection control. 
Date OCT 2 I 1992 
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A. MANAGEMENT REQUIREMENTS: 
PERMfr ISSUED 
1. Change in Discharge 
All operations of the reinjection wells authorized herein shall be 
consistent with the terms and conditions of this permit. The operation 
of the reinjection wells identified in this permit at volumes in excess 
of that authorized shall constitute a violation of the permit 
conditions. Any anticipated facility expansions, production increases, 
or process modifications which will result in new, different, or 
increased discharges of pollutants must be reported by submission of 
a new UIC application or, if such changes will not violate the effluent 
limitations specified in this permit, by notice to the permit issuing 
authority of such changes. Following such notice, the permit may be 
revoked or modified to specify and limit any pollutants not previously 
limited. 
2. Signatory Requirements 
All reports or information submitted to the Director shall be signed 
and certified in accordance with Title 11, Chapter 23, Underground 
Injection Control, Section 12(b), Hawaii Administrative Rules. 
3. Availability of Reports 
All reports prepared in accordance with the terms of this permit shall 
be available for public inspection, with the approval of the Director, 
at the offices of the Director. Permit applications, permits, and well 
operation data shall not be considered confidential. 
4. Proper Operation and Maintenance 
The permittee shall at all times properly operate and maintain all 
facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the permittee to operate 
the reinjection wells. Proper operation and maintenance include, but 
are not limited to, effective performance, adequate funding, adequate 
operator staffing and training, adequate laboratory and process 
controls, including appropriate quality assurance procedures. 
OCT 2 I 1992 o-. ________ ._______ __ 
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If the permittee desires to continue an activity regulated by this 
permit after the expiration date of this permit, reapplication shall 
be made on the application forms then in use. This reapplication should 
be made not later than 180 days before this permit expires in order to 
facilitate processing of the renewal. 
6. Abandonment Requirements 
The owner who wishes to abandon the reinjection wells shall submit an 
application containing the details of the proposed abandonment. The 
Department will review the application and may require an abandoned 
well to be plugged in a manner which will not allow detrimental movement 
of fluids between formations. Abandonment procedures shall also comply 
with other applicable regulations of the Department of Land and Natural 
Resources. 
B. GENERAL CONDITIONS 
1. Operating Conditions 
PERMIT ISSUED 
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(a) No reinjection wells shall be operated, modified or otherwise 
utilized without a UIC permit issued by the Department. 
{b) No person shall construct, operate, maintain, convert, plug, 
abandon or conduct any other reinjection activity in a manner 
which allows the movement of fluid containing a contaminant into 
underground sources of drinking water, if the presence of that 
contaminant may cause a violation of any primary drinking water 
rule or may otherwise adversely affect the health of one or more 
persons. 
(c) The reinjection wells shall be operated in such a manner that does 
not violate any of Title 11, Hawaii Administrative Rules, 
regulating various aspects of water quality and pollution, and 
Chapter 342, HRS. The rules include: 
(d) 
( 1) 
(2) 
( 3) 
If at 
cause 
shall 
Chapter 11-20, ''Potable water Systems". 
Chapter 11-55, "Water Pollution Control". 
Chapter 11-62, "Wastewater Systems". 
any time the Department learns that a reinjection well may 
a violation of primary drinking water rules, the Department 
order the owner to take such actions as may be necessary 
to prevent the violation, including, where required, cessation 
of operation of the reinjection well. 
PERMIT ISSUED 
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(e) Notwithstanding any other provision of this section, the 
Department shall issue a cease and desist order, effective 
immediately, upon receipt of information that a contaminant which 
is present in, or likely to enter, a system supplying water for 
human consumption, poses an imminent and substantial danger to 
the health of a person or persons. 
2. Permit Issuance 
A copy of this permit shall be retained by the facility and shall be 
made available for inspection by the Director. 
This UIC permit shall not be transferable from the reinjection well 
owner to any other person. 
This UIC permit shall be subject to revocation, suspension or revision 
by the Director if, after notice and opportunity for a contested 
hearing, it is determined that: 
(a) There is a violation of any term or condition of the UIC permit; 
or 
(b) The UIC permit was obtained by misrepresentation, or failure to 
fully disclose all relevant facts; or 
(c) The UIC permit was willfully defaced, altered, forged or 
falsified; or 
(d) There is a change in any condition that requires either a 
temporary or permanent reduction or elimination of the permitted 
reinjection; or 
(e) There is a failure to comply with these rules or any other 
applicable rules or laws. 
All permit conditions will remain in effect despite the filing of a 
request by the permittee for a permit revocation and reissuance, or 
termination, or a notification of planned changes or anticipated 
noncompliance. 
3. Permit Modification 
Any modification, 
only by written 
Department. 
4. Duty to Mitigate 
alteration, or change to this permit shall be made 
supplement or reissuance of the permit by the 
The permittee shall take all reasonable steps to minimize or correct 
any adverse impact on the environment resulting from noncompliance with 
this permit. 
Date OCT 2 I 1992 
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The issuance of this permit does not convey any property rights in 
either real or personal property, or any exclusive privileges, nor does 
it authorize any injury to private property or any invasion of personal 
rights, nor any infringement of Federal, State or local laws or 
regulations. 
6. The Director shall have the right to enter premises on which any 
reinjection well system is located; to inspect any equipment, operation, 
or sampling of any reinjection well system; to take effluent samples 
from any reinjection well system; and to have access to and copy any 
record required to be kept pursuant to this permit. 
7. Need to Halt or Reduce an Activity not a Defense 
It shall not be a defense for a permittee in an enforcement action that 
it would have been necessary to halt or reduce the permitted activity 
in order to maintain compliance with the conditions of this permit. 
8. Penalties 
It shall be a violation of Chapter 11-23 for any owner or operator of 
a reinjection well to construct, operate, maintain or close that well 
unless authorized by this chapter or by a permit or order to do so. 
It shall also be a violation of this chapter for any owner or operator 
to fail to comply with all of the applicable terms of the authorization, 
including those relating to inspection, monitoring, record keeping, and 
reporting. compliance with a corrective order shall not excuse the 
basic violation. Any person who violates any provision of this chapter 
or this permit shall be subject to the penalties provided in section 
340E-8, HRS or section 11-23-21, HAR. 
9. severability 
The provisions of this permit are severable, and if any prov~s~on of 
this permit, or the application of any provision of this permit to any 
circumstance, is held invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be 
affected thereby. 
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1. This permit shall be further subjected to the following provisions: 
(a) The implementation of the .. Hydrologic Monitoring Program• prepared 
by Science Applications International Corporation dated April 
1990, or as modified with the written approval of the Department. 
(b) The implementation of the "Production and Reinjection Well Casing 
Monitoring Program .. prepared by Puna Geothermal Venture, completed 
in November 1991, or as modified with the written approval of the 
Department. 
(c) This permit herein acknowledges that conditions affecting the 
Hydrologic Monitoring Program and the Production and Reinjection 
Well Casing Monitoring Program could warrant the reevaluation of 
the monitoring programs to address changing concerns. 
Modifications to the monitoring programs, resulting from 
reevaluations, shall be approved by the Department before 
implementation. 
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TABLE NO, 1 
GEOTHERMAL LIQUID PARAMETERS 
Li Lithium s 
Na Sodium Se 
K Potassium F 
Mg Magnesium Cl 
Ca Calcium Br 
Ba Barium I 
v Vanadium 
Cr Chromium NH3 
Mn Manganese so4 
Fe Iron N04 
Ni Nickel HC03 
Cu Copper C03 
Ag Silver Si02 
Zn Zinc 
Cd Cadmium TDS 
Hg Mercury TSS 
B Boron 
Pb Lead 
As Arsenic 
PERMIT NO. UH-1529 
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Sulfur 
Selenium 
Fluorine 
Chlorine 
Bromine 
Iodine 
Ammonia 
Sulfate 
Nitrate 
Bicarbonate 
Carbonate 
(Silica) 
Total Dissolved Solids 
Total Suspended Solids 
Total Alkalinity 
Conductivity 
Density 
pH 
Oil & Grease 
GEOTHERMAL NON-CONDENSIBLE GAS PARAMETERS 
co2 carbon Dioxide 
H2S Hydrogen Sulfide 
NH3 Ammonia 
Ar Argon 
N2 Nitrogen 
CH4 Methane 
He Helium 
H2 Hydrogen 
TABLE NO. 2 
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CHEMICAL ADDITIONS FOR THE CONTROL OF CORROSION, SCALING AND PH 
Product Name 
Arnersite (R)2 
Wrico Oxy 11 
WPD 11-306 (Tm) 
West R-322 
Midland 203 
Mil1sperse (R) 802 
Sodium Hydroxide 
PERMIT.ISSUED 
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Chemical Ingredient 
Sodium Bisulfite 
Sodium Sulfite 
Ethylenediaminetetraacetic Acid 
Sodium Salt 
Dimethyldioctylammonium Chloride 
Soya Amine Polyethoxylate 
cyclohexylamine 
Polyamidoamino Acetate 
POE (15) Tallow Amine 
Sodium Metabisulfite 
Cobalt Compounds 
Poly (Maleic Acid) 
Sodium Hydroxide (Na OH) 
TABLE NO. 3 
TYPE II SAMPLE CHEMICAL PARAMETERS 
Chemical Parameter 
Ignitability 
Corrosivity 
Reactivity 
Inorganic a: 
arsenic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 
Organics: 
benzene 
carbon tetrachloride 
chlorobenzene 
chloroform 
a-cresol 
m-ere sol 
p-cresol 
1,4-dichlorobenzene 
1,2-dichloroethane 
1,1-dichloroethylene 
2,4-dinitrotoluene 
hexachlorobenzene 
hexachloro-1,3-butadiene 
hexachloroethane 
methyl ethyl ketone 
nitrobenzene 
pyridine 
tetrachloroethylene 
trichloroethylene 
vinyl chloride 
PERMIT ISSUED 
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Regulatory Level fmg/ll 
5.0 
100.0 
1.0 
5.0 
5. 0 
0.2 
1.0 
5.0 
0.5 
0.5 
100.0 
6.0 
200.0 
200.0 
200.0 
7.5 
0. 5 
0.7 
0.13 
0.13 
0.5 
3.0 
200.0 
2.0 
5.0 
0.7 
0.5 
0.2 
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Method 
1311 
1311 
TABLE NO. 4 
TYPE III SAMPLE CHEMICAL PARAMETERS 
Chemical Parameter 
Volatile Organics: 
PERMn' ISSUED 
Bromodichloromethane 
Bromoform 
Bromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
1-2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Toulene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichlorofluoromethane 
Date OCT 2 I 1992 
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Method 
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July 27, 1992 
CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 
Mr. Steven E. Morris 
Vice President and General Manager 
Puna Geothermal Venture 
P. 0. Box 30 
Pahoa, Hawaii 96778 
Dear Mr. Morris: 
SUBJECT: PUNA GEOTHERMAL VENTURE 
UNDERGROUND INJECTION CONTROL (UIC) 
UIC APPLICATION NO. UH-1529 
The Department of Health has completed its review of your UIC application. It 
has been determined that the conditions required for the granting of approval 
to operate two (2) injection wells at the subject facility have been 
satisfied. Therefore, you are hereby granted approval to operate the two (2) 
injection wells under the terms and conditions of the enclosed permit. 
Your facility and injection wells have been assigned the following 
identification numbers: 
UIC Permit No. UH-1529 
Facility ID No. 8-2883.01 
Well No. KS-lA and KS-3 
Please refer to these identification numbers, along with your UIC permit 
number, in all future correspondence with this office. 
Failure to comply with the terms and conditions of the permit will constitute 
a violation of the permit. Any person who violates the permit requirements or 
any provision of Hawaii Administrative Rules, Title 11, Chapter 23, 
Underground Injection Control, shall be subject to the penalties provided in 
section 340E-8, Hawaii Revised Statutes. 
<(; '12 
Mr. Steven E. Morris 
July 27, 1992 
Page 2 
If you have any questions regarding your permit, or the UIC Program, please 
contact Chauncey Hew of the Safe Drinking Water Branch at 586-4258 (Honolulu) 
or call toll free from the neighbor islands at 1-800-468-4644, ext. 64258. 
Environmental Management Division 
CH:kt 
Enclosure: UIC Permit 
c: 
v 
PERMIT ISSUED 
1. 
2. 
3. 
4. 
5. 
Glenn Tomori, SDWB Sanitarian, Hilo (wjencl. of Permit) 
Norman Hayashi, Planning Department, County of Hawaii 
(w/encl. of Permit) 
William Paty, DLNR (w/encl. of Permit) 
Murray Towill, DBEDT (wjencl. of Permit) 
Clarence Tenley, EPA (wjencl. of Permit) 
Date __________ _ 
Permit No. UH-1529 
AUTHORIZATION TO OPERATE UNDER THE 
UNDERGROUND INJECTION CONTROL PROGRAM 
In compliance with the provisions of the safe Drinking Water Act, Chapter 
340E, Hawaii Revised Statutes (HRS), as amended, and Hawaii Administrative Rules, 
Title 11, Chapter 23, Underground Injection Control; 
PUNA GEOTHERMAL VENTURE 
is authorized to operate a Class V, Subclass B, geothermal reinjection well system 
consisting of two (2) reinjection wells; known as geothermal wells Kapoho state IA 
(KS-lA) and Kapoho State 3 (KS-3): 
Reinjection Well No. 
KS-lA 
KS-3 
Located on Well Pad 
A 
E 
Approx. Wellhead Elevation 
Above Mean Sea Level 
617 feet 
618 feet 
and having the specifications as listed in Figure No. 1 and Figure No. 2, 
respectively; to reinject the geothermal fluids consisting of geothermal brine, 
geothermal steam condensate, and geothermal noncondensible gases which are produced 
during the operation of the well field and power plant; and the intermittent 
inclusion of reinjection supplement water; back into the geothermal reservoir at 
an interval between the approximate depths of 3,900 feet and 7,300 feet; 
located at the facility's address of 14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 
96778; at Tax Key Number, 3rd Div. 1-4-01:2 and 19; at the approximate well pad 
coordinates: 
Well Pad A: Latitude 19° 28' 49" N and Longitude 154° 53' 35" W; 
Well Pad E: Latitude 19° 28' 41" N and Longitude 154° 53' 40" w; 
in accordance with monitoring requirements and other conditions set forth in Parts 
I, II and III hereof. 
This permit will become effective upon issuance. 
This permit and the authorization to operate the reinjection wells will expire 
at midnight, July 26, 1995. 
Issued on the 27th day of July 1992. 
PERMIT ISSUED 
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A. THE OPERATION OF THE REINJECTION WELLS SHALL BE LIMITED TO: 
1. Injectate Characteristics 
The reinjection of geothermal fluids consisting of geothermal brine, 
geothermal steam condensate, geothermal noncondensible gases and 
reinjection supplement water that may include the chemical parameters 
as listed in Table No. 1 as being representative of the geothermal 
fluid. 
2. Reinjection Limitations 
(a) Reinjection Pressure: 
The reinjection pressure as measured at the well head shall not 
exceed 500 psi gauge or the fracture pressure of the receiving 
formation, whichever is less. 
(b) Reinjection Quantity and Rate: 
The reinjection quantity and rate shall be commensurate with 
the production of up to twenty-five (25) megawatts, net power. 
The reinjection rate shall be limited to a total of 
approximately 675,000 lbs.fhr., or to a rate commensurate with 
the reinjection capacity of the reinjection wells, whichever 
is less. The approximate composition of the injectate based 
on 675,000 lbs.fhr. is: 
Steam Condensate 
Brine 
Supplement Water and/or 
Brine from the Storage Pits 
Total Noncondensible Gases 
Total 
(c) concentrations of the Effluent: 
505,816 lbs./hr. 
128,250 lbs./hr. 
39,751 lbs./hr. 
1.183 lbs./hr. 
675,000 lbs.fhr. 
The concentrations of the chemical parameters of the geothermal 
fluid listed in Table No. 1 are recognized as being variable 
and peculiar to the geothermal resource and the processes of 
geothermal energy production. Therefore, concentrations as 
such, for the purpose of setting maximum chemical levels, are 
not listed in this permit; however, chemical analyses are 
required as detailed in Part I, Section B of this permit. 
PERMIT ISSUED 
(d) Prohibited From Reinjection: 
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There shall be no reinjection disposal of fluids other than the 
geothermal fluid and reinjection supplement water as described 
in Part I, Section A.l. Furthermore, there shall be no 
reinjection disposal of: 
- Hazardous wastes without the prior written authorization of the 
Director; 
- Domestic wastewater as defined in Hawaii Administrative Rules, 
Title 11, Chapter 62, "Wastewater Systems"; and 
- Any designed chemical inclusion to the geothermal fluid unless 
recognized and approved by this permit. 
JUL 2 7 1992 Data.....; _________ _ 
PART I 
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B. MONITORING AND REPORTING REQUIREMENTS: 
1. Injectate and Reinjection Well Monitoring 
(a) Samples and measurements taken as required herein shall be 
representative of the volume and nature of the geothermal fluid 
and reinjection supplement water. 
Detailed records of the operation of the reinjection wells shall 
be kept by the operator. Records shall include, but not be 
limited to, the following information: 
(1) Type of injectate; 
(2) Quantity of injectate; 
(3) The method of reinjection; 
(4) The rate of reinjection; 
(5) Reinjection pressure for wells situated in caprock areas 
overlying volcanic aquifers under artesian pressure. 
(6) The exact date and time of the measurement; 
(7) The person(s) who performed the measurement; 
(8) The dates the analyses were performed; 
(9) The person(s) who performed the analyses; 
(10) The analytical techniques or methods used; 
(11} The results of all required analyses and permit limits; 
(b) A daily record of the injectate quantity being discharged into 
the reinjection wells shall be maintained. Injectate quantity 
recordings shall be continuously made with the use of instruments 
that directly measure and record the flow of the injectate. 
(c) When reinjection supplement water is being used, a record of the 
reinjection supplement water quantity being discharge into the 
reinjection wells shall be maintained. The recordings shall be 
continuously made with the use of instruments that directly 
measure the flow of the supplement water. 
(d) Representative samples (three types) of the injectate shall be 
collected from a collection point to be established by the 
facility and approved by the Department, and analyzed as 
described: 
Type I Sample: 
( 1) Type I samples shall be collected and analyzed at least 
once every 30 days. 
( 2) Type I samples shall be analyzed for the chemical parameters 
listed in Table No. 1. 
( 3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. OPERM~Q~S~~ 1992 Me __________________ __ 
PERMIT ISSUED 
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Type II Sample: 
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(1) Type II samples shall be collected and analyzed at least 
once every 90 days. 
(2) Type II samples shall be analyzed for Ignitability, 
Corrosivity, Reactivity, and Method 1311: Toxicity 
Characteristic Leaching Procedure (TCLP) as described in 
40 CFR, Part 261, Appendix II. Reference is hereby made 
to Table No. 2 which lists the chemical parameters for which 
analysis shall be conducted under Method 1311. Regulatory 
levels of the chemical parameters are listed for reference. 
(3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
Type III Sample: 
(1) Type III samples shall be collected and analyzed at least 
once every 90 days. 
(2) Type III samples shall be analyzed for volatile organic 
compounds as described in 40 CFR, Part 136, Appendix A, 
Method 624. 
( 3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
(e) Laboratory analysis shall be conducted by a laboratory approved 
by the Department. Methods of analysis shall be as stated herein 
or approved by the Department. 
(f) Regarding sample Type II and Type III, the permittee shall notify 
the Department at least seven ( 7) days prior to the date of sample 
collection. Any Type II and Type III samples which are collected 
without the acknowledgement and inspection by the Department will 
not serve to comply with the monitoring and reporting requirements 
of this permit. 
(g) A reinjection well status report shall be submitted to the 
Department at least once every 90 days. The reinjection well 
status report shall describe the performance of the reinjection 
well and shall be the basis for the facility to establish 
continuous performance monitoring. The report shall be made by 
a professional engineer or geologist proficient in geothermal 
reinjection practices and geothermal energy production. 
PERMrT ISSUED 
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(a) In the event of an upset of facility operations that would require 
the discharge of geothermal injectate to be diverted from the 
reinjection well to any other ground disposal system, such as a 
surface impoundment, a daily record of the quantity being 
discharged into the disposal system shall be maintained. 
Discharge quantity recordings shall be continuously made with the 
use of instruments that directly measure the flow of the effluent. 
(b) A summary of the daily discharges resulting from each upset event 
shall be submitted to the Department within 15 days after the 
cessation of the upset event. 
(c) Discharges of geothermal injectate to any ground disposal system 
does not preclude the implementation of all sampling, analyses, 
and reporting conditions of this permit. 
3. Additional Monitoring and Reporting 
If the operation of the reinjection wells is additionally regulated by 
other pollution control programs, e.g., National Pollutant Discharge 
Elimination system {NPDES}, the adherence to those monitoring and 
reporting requirements shall be considered a requirement of this permit. 
4. Records Retention 
All records and information resulting from the monitoring activities 
required by this permit including all records of analyses performed, 
calibration and maintenance of instrumentation and recordings from 
continuous monitoring instrumentation shall be retained on site for a 
minimum of three {3} years from the date of the sample and shall be 
made available for inspection by the Director. This period may be 
extended by the request of the Director at any time. 
5. Anticipated Changes 
The permittee shall give advance notice to the Director of any planned 
changes in the permitted facility or activity which may change any 
operating characteristics or conditions of the reinjection wells; or 
which may result in noncompliance with the permit conditions. 
6. Notification of Change in Ownership or Control 
In the event of any change in ownership or control of the reinjection 
wells, the owner shall report the change to the Director in writing at 
least one month prior to closing. Until such time as the permit is 
revoked and/or reissued, the permittee of record shall be responsible 
for the operation of the reinjection wells and for damages resulting 
from improper operation of the reinjection wells. 
Date JUL 2 7 1992 
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7. Twenty-Four Hour Reporting 
The permittee shall report any deviation from the permit, including: 
(a) Any monitoring, or other information, which indicates that any 
contaminant may cause an endangerment to a USDW; or 
(b) Any noncompliance with a permit condition or malfunction of the 
injection system which may cause fluid migration into or between 
USDWs. 
Such information shall be provided orally within 24 hours or the next 
business day of the Department from the time the permittee becomes aware 
of the circumstances. A written submission shall also be provided 
within five (5) days of the time the permittee becomes aware of the 
circumstances. The written submission shall contain a description of 
the noncompliance and its cause, including exact dates and times, and 
if the noncompliance has not been corrected, the anticipated time it 
is expected to continue; and steps taken or planned to reduce, eliminate 
and prevent reoccurrence of the noncompliance. 
Oral reports shall be made to the Safe Drinking Water Branch at 
(808)586-4258 (Honolulu) or call toll free from the neighbor islands 
at 1-800-468-4644, ext. 64258. In addition, for neighbor island 
occurrences, the safe Drinking Water Branch Sanitarian shall be notified 
at (808)933-4552. The Director may waive the written report on a case-
by-case basis if the oral report has been received immediately. 
8. Definitions 
(a) The "Department" means the Department of Health, State of Hawaii. 
(b) The "Director" means the Director of Health or a duly authorized 
representative. 
(c) "Facility or activity" means any UIC "reinjection well" or any 
other facility or activity that is subject to regulation under 
the UIC Program. 
(d) "Fluid" means any material or substance which flows or moves 
whether in a semisolid, liquid, sludge, gas or any other form or 
state. 
(e) "Hazardous waste" means the same as defined in Section 342J-2, 
Hawaii Revised Statutes, and state administrative rules. 
(f) "Reinjection well" means a "well" into which "fluids" are being 
emplaced or reinjected. 
(g) "Reinjection pressure" means the head increase in the well bore 
with respect to static groundwater level. 
(h) "USOW" means "underground source of drinking water" as defined 
in Hawaii Administrative Rules, Title 11, Chapter 23, Underground 
Injection control. PERMIT ISSUJ:I) 
Data JUL Z 7 1992 
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A. MANAGEMENT REQUIREMENTS: 
PERMIT ISSUED 
la Change in Discharge 
All operations of the reinjection wells authorized herein shall be 
consistent with the terms and conditions of this permit. The operation 
of the reinjection wells identified in this permit at volumes in excess 
of that authorized shall constitute a violation of the permit 
conditions. Any anticipated facility expansions, production increases, 
or process modifications which will result in new, different, or 
increased discharges of pollutants must be reported by submission of 
a new UIC application or, if such changes will not violate the effluent 
limitations specified in this permit, by notice to the permit issuing 
authority of such changes. Following such notice, the permit may be 
revoked or modified to specify and limit any pollutants not previously 
limited. 
2. Signatory Requirements 
All reports or information submitted to the Director shall be signed 
and certified in accordance with Title 11, Chapter 23, Underground 
Injection Control, Section 12(b), Hawaii Administrative Rules. 
3. Availability of Reports 
All reports prepared in accordance with the terms of this permit shall 
be available for public inspection, with the approval of the Director, 
at the offices of the Director. Permit applications, permits, and well 
operation data shall not be considered confidential. 
4. Proper Operation and Maintenance 
The permittee shall at all times properly operate and maintain all 
facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the permittee to operate 
the reinjection wells. Proper operation and maintenance include, but 
are not limited to, effective performance, adequate funding, adequate 
operator staffing and training, adequate laboratory and process 
controls, including appropriate quality assurance procedures. 
Date JUL 2 7 1992 
5. Reapplication 
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If the permittee desires to continue an activity regulated by this 
permit after the expiration date of this permit, reapplication shall 
be made on the application forms then in use. This reapplication should 
be made not later than 180 days before this permit expires in order to 
facilitate processing of the renewal. 
6. Abandonment Requirements 
The owner who wishes to abandon the reinjection wells shall submit an 
application containing the details of the proposed abandonment. The 
Department will review the application and may require an abandoned 
well to be plugged in a manner which will not allow detrimental movement 
of fluids between formations. Abandonment procedures shall also comply 
with other applicable regulations of the Department of Land and Natural 
Resources. 
B. GENERAL CONDITIONS 
1. Operating Conditions 
PERMrT ISSUED 
Data JUL 2 7 1992 
(a) No reinjection wells shall be operated, modified or otherwise 
utilized without a UIC permit issued by the Department. 
(b) No person shall construct, operate, maintain, convert, plug, 
abandon or conduct any other reinjection activity in a manner 
which allows the movement of fluid containing a contaminant into 
underground sources of drinking water, if the presence of that 
contaminant may cause a violation of any primary drinking water 
rule or may otherwise adversely affect the health of one or more 
persons. 
(c) The reinjection wells shall be operated in such a manner that does 
not violate any of Title 11, Hawaii Administrative Rules, 
regulating various aspects of water quality and pollution, and 
Chapter 342, HRS. The rules include: 
(d) 
( 1) 
( 2) 
( 3 ) 
If at 
cause 
shall 
Chapter 11-20, "Potable water Systems"; 
Chapter 11-55, "Water Pollution Control"; and 
Chapter 11-62, "Wastewater Systems". 
any time the Department learns that a reinjection well may 
a violation of primary drinking water rules, the Department 
order the owner to take such actions as may be necessary 
to prevent the violation, including, where required, cessation 
of operation of the reinjection well. 
PERMIT ISSUED 
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(e) Notwithstanding any other provision of this section, the 
Department shall issue a cease and desist order, effective 
immediately, upon receipt of information that a contaminant which 
is present in, or likely to enter, a system supplying water for 
human consumption, poses an imminent and substantial danger to 
the health of a person or persons. 
2. Permit Issuance 
A copy of this permit shall be retained by the facility and shall be 
made available for inspection by the Director. 
This UIC permit shall not be transferable from the reinjection well 
owner to any other person. 
This urc permit shall be subject to revocation, suspension or revision 
by the Director if, after notice and opportunity for a contested 
hearing, it is determined that: 
{a) There is a violation of any term or condition of the UIC permit; 
or 
(b) The UIC permit was obtained by misrepresentation, or failure to 
fully disclose all relevant facts; or 
(c) The UIC permit was willfully defaced, altered, forged or 
falsified; or 
(d) There is a change in any condition that requires either a 
temporary or permanent reduction or elimination of the permitted 
reinjection; or 
(e) There is a failure to comply with these rules or any other 
applicable rules or laws. 
All permit conditions will remain in effect despite the filing of a 
request by the permittee for a permit revocation and reissuance, or 
termination, or a notification of planned changes or anticipated 
noncompliance. 
3. Permit Modification 
Any modification, 
only by written 
Department. 
4. Duty to Mitigate 
alteration, 
supplement 
or change to this permit shall be made 
or reissuance of the permit by the 
The permittee shall take all reasonable steps to minimize or correct 
any adverse impact on the environment resulting from noncompliance with 
this permit. 
II II ') '7 l~"~.Jl'"> Date --~!_ L' 
5. Property Rights 
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The issuance of this permit does not convey any property rights in 
either real or personal property, or any exclusive privileges, nor does 
it authorize any injury to private property or any invasion of personal 
rights, nor any infringement of Federal, State or local laws or 
regulations. 
6. The Director shall have the right to enter premises on which any 
reinjection well system is located; to inspect any equipment, operation, 
or sampling of any reinjection well system; to take effluent samples 
from any reinjection well system; and to have access to and copy any 
record required to be kept pursuant to this permit. 
7. Need to Halt or Reduce an Activity not a Defense 
It shall not be a defense for a permittee in an enforcement action that 
it would have been necessary to halt or reduce the permitted activity 
in order to maintain compliance with the conditions of this permit. 
8. Penalties 
It shall be a violation of Chapter 11-23 for any owner or operator of 
a reinjection well to construct, operate, maintain or close that well 
unless authorized by this chapter or by a permit or order to do so. 
It shall also be a violation of this chapter for any owner or operator 
to tail to comply with all of the applicable terms of the authorization, 
including those relating to inspection, monitoring, record keeping, and 
reporting. Compliance with a corrective order shall not excuse the 
basic violation. Any person who violates any provision of this chapter 
or this permit shall be subject to the penalties provided in section 
340E-8, HRS or section 11-23-21, HAR. 
9. Severability 
The provisions of this permit are severable, and if any provision of 
this permit, or the application of any provision of this permit to any 
circumstance, is held invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be 
affected thereby. 
PERMIT ISSUED 
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A. OTHER REQUIREMENTS: 
1. This permit shall be further subjected to the following provisions: 
PERMIT ISSUe> 
Data JUL 2 7 1992 
(a) The implementation of the "Hydrologic Monitoring Program" prepared 
by Science Applications International Coporation dated April 1990, 
or as modified with the written approval of the Department. 
(b) The implementation of the "'Production and Reinjection Well Casing 
Monitoring Program" prepared by Puna Geothermal Venture, completed 
in November 1991, or as modified with the written approval of the 
Department. 
(c) This permit herein acknowledges that conditions affecting the 
Hydrologic Monitoring Program and the Production and Reinjection 
Well Casing Monitoring Program_ could warrant the reevaluation of 
the monitoring programs to address changing concerns. 
Modifications to the monitoring programs, resulting from 
reevaluations, shall be approved by the Department before 
implementation. 
Figure No. l 
(KS-lA) 
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PUNA GEOTHERMAL VENTURE 
INJECTION WELL KS-3 
CAS!NG O~SIGN 
TABLE NO. 1 
GEOTHERMAL LIQUID PARAMETERS 
Li Lithium s 
Na Sodium se 
K Potassium F 
Mg Magnesium Cl 
Ca Calcium Br 
Ba Barium I 
v Vanadium 
cr Chromium NH3 
Mn Manganese so4 
Fe Iron N04 
Ni Nickel HC03 
Cu Copper co3 
Ag Silver Si02 
Zn Zinc 
Cd Cadmium TDS 
Hg Mercury TSS 
B Boron 
Pb Lead 
As Arsenic 
PERMIT NO. UH-1529 
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Sulfur 
Selenium 
Fluorine 
Chlorine 
Bromine 
Iodine 
Ammonia 
Sulfate 
Nitrate 
Bicarbonate 
Carbonate 
(Silica) 
Total Dissolved Solids 
Total Suspended Solids 
Total Alkalinity 
Conductivity 
Density 
pH 
Oil & Grease 
GEOTHERMAL NON-CONDENSIBLE GAS PARAMETERS 
co2 carbon Dioxide 
H2s Hydrogen Sulfide 
NH3 Ammonia 
Ar Argon 
N2 Nitrogen 
CH4 Methane 
He Helium 
H2 Hydrogen 
PERMIT ISSUED 
Ome~J~U~L~2~7~19~~-------
PERMIT ISSU' 
Oatt1 JUL 7 ICIC? 
Chemical Parameter 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,4 - Dichlorobenzene 
1 1 2 - Dichloroethane 
2,4 - Dinitrotoluene 
Hexachlorobenzene 
TABLE NO. 2 
Hexachloro - 1,3 - butadiene 
Hexachloroethane 
Methyl Ethyl Ketone 
Nitrobenzene 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 
PERMIT NO. UH-1529 
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Regulatory Level lmg/ll 
5.0 
100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
0. 5 
0.5 
100.0 
6.0 
7. 5 
0.5 
0.7 
0.13 
0.5 
3.0 
200.0 
2.0 
0.7 
o.s 
0.2 
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INJECTION WELL LOCATION PLAN 
PUNA GEOTHERMAL VENTURE 
!4-38(J0 Kapoho Pahoa Road, Pahoa, J!awai.i 
UfC Permit No. UII-1529 
A'ITACHMENT B 
TABLE NO. l 
GEOTHER~~L LIQUID PARAMETERS 
Li Lithium s Sulfur 
Na Sodium Se Selenium 
K Potassium F Fluorine 
Mg Magnesium Cl Chlorine 
ca Calcium Br Bromine 
Ba Barium I Iodine 
v Vanadium 
Cr Chromium NH3 Am..-nonia 
Mn Manganese so4 Sulfate 
Fe Iron N04 Nitrate 
Ni Nickel HC03 Bicarbonate 
Cu Copper co3 Carbonate 
Ag Silver Si02 (Silica) 
Zn Zinc 
Cd Cadmium TDS Total Dissolved Solids 
Hg Mercury TSS Total Suspended Solids 
B Boron Total Alkalinity 
Pb Lead Conductivity 
As Arsenic Density 
pH 
Oil & Grease 
GEOTHERP.AL !>ON-CONDENSIBLE GAS ?.~RAMETERS 
C02 Carbon Dioxide 
H2S Hydrogen Sulfide 
NH3 Ammonia 
Ar Argon 
N2 Nitrogen 
CH4 Methane 
He Helium 
H2 Hydrogen 
Chemical Parameter 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,4 - Dichlorobenzene 
1,2 - Dichlorcethane 
TABLE NO. 2 
2,4 - Dinitrotoluene 
Hexachlorobenzene 
Hexachloro- 1,3 - butadiene 
Hexachloroethane 
Methyl Ethyl Ketone 
Nitrobenzene 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 
Regulatory Level lmg/11 
5.0 
100.0 
1.0 
5. 0 
5.0 
0.2 
1.0 
5.0 
0.5 
0.5 
100.0 
6.0 
7. 5 
0.5 
0.7 
0.13 
0.5 
3.0 
200.0 
2.0 
0.7 
0.5 
0.2 
JOHN WAIHEE 
GOVERNOR OF HA.W,I,It 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
P. 0. BOX 621 
HONOLULU, HAWAII 96809 ____ /: ./- ' 
GEOTHERMAL WELL CONVERSION PERMIT 
Kapoho State No. 1-A (KS-1A) 
Kapoho, Puna, Hawaii 
TO: Puna Geothermal Venture 
P.O. Box 1337 
Hila, Hawaii 96721-1337 
Irs: 1 -"!· 
WILLIAM W. PATY, CHAIRPERSON 
BOARD OF LA.NO AND NATURAl RESOUfKES 
DEPUTIES 
MANABU TAGOMORI 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 
PROGRAM 
LAND MANAGEMENT 
STATE PARKS 
WATER RESOURCE MANAGEMENT 
Your application dated December 9, 1991, for a pennit to convert geothermal 
production well Kapoho State No. 1-A to an injection well is approved: 
Well Designation: Kapoho State No. 1-A (KS-1A) 
Location: TMK 1-4-01:02, Kapoho, Puna, Hawaii (Well Pad A) 
Leased to: Kapoho Land Partnership 
Subleased to: Puna Geothermal Venture 
Operator: AMOR VIII Corporation 
Ground Elevation: 620 +I- ft. 
Total Depth: 6,505 feet 
You are hereby granted pennission to convert geothermal well KS-1A to an 
injection well. Conversion of KS-lA from a production well to an injection well is 
contingent upon successful completion of a Testing and Injection Program as specified in 
the Underground Injection Pennit No. 1529 and the following conditions: 
(1) All work shall be performed in accordance with the pennission and terms of the 
occupiers of the land, the Drilling and Completion Program submitted with your 
application, the Department's Administrative Rules (Chapters 13-183 and 13-184, 
HAR), and all other applicable Federal, State, and County laws, ordinances, rules, 
and regulations;· 
(2) The pennittee, its successors and assigns shall indemnify, defend, and hold the 
State of Hawaii harmless from and against any loss, liability, claim or demand for 
GEOTHERMAL WELL CONVERSION PERMIT 
Kapoho State No. 1-A (KS-1A) Page 2 
property damage, personal injury and death arising out of any act or omission of 
the applicant, assigns, officers, employees, contractors and agents under this permit 
or relating to or connected with the granting of this permit; 
(3) The permittee shall observe and comply with all valid requirements of County, 
State, and Federal authorities and regulations pertaining to the lands and 
permittee's operations including, but not limited to, all water and air pollution 
control laws and those relating to the environment; 
(4) The well and bottom-hole location shall be located more than 100 feet from the 
outer boundary of the parcel of land on which the well is situated, or more than 
100 feet from a public road, street, or highway dedicated prior to the 
commencement of drilling, unless modified by the Chairperson upon request; 
(5) The permittee shall notify the Division of Water Resource Management (DWRM), in 
writing, of the date of the start of the well modification/completion work; 
(6) All blow-out prevention equipment (BOPE) and cemented casing strings shall be 
pressure tested before commencing any other operations on the well. Test 
pressures shall not be less than 600 pounds per square inch nor greater than 1,500 
pounds per square inch, and shall be applied for a period of thirty minutes. The 
results of the pressure tests shall be reported on forms provided by the Department. 
If a drop of more than ten percent of the casing test pressure is recorded, the 
operator shall then run a caliper log and/or other appropriate well test to 
determine if the casing is defective and if corrective measures will be required 
before commencing any further operations. The results of the prescribed casing 
tests and any remedial work conducted shall be submitted to the Department 
within sixty days after completion; 
(7) Class "G" cement shall be used in any casing cementing operations and shall 
contain a high temperature resistant admix; 
(8) If changes to the proposed well completion program are contemplated, the 
permittee shall obtain the Chairperson's approval before executing such changes; 
(9) Approval by the Department of Health must be received prior to commencement of 
injection operations proposed within the KS-1A Testing and Injection Program; 
(10) During the use of the well for testing, monitoring, production and/or injection 
purposes, the well and site shall be properly maintained until the well is plugged 
and abandoned in accordance with the Department's Administrative Rules, Chapter 
13-183, HAR; 
GEOTHERMAL WELL CONVERSION PERMIT 
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(11) The permittee shall submit to the Chairperson, the results of any exploration, all 
drilling and testing records, down-hole surveys of the well, bottom-hole location, 
date of completion, and a survey of the well location and elevation above mean sea 
level taken by a Hawaii licensed surveyor within six months after completion of the 
well; 
(12) A well completion report, an as-built drawing of the well, and the location of the 
well plotted on an U.S.G.S. quad scale map shall be filed with the Department 
within six months after completion of the well conversion; 
(13) ThB bond covering the well shall remain in full force and effect until the well is 
properly abandoned and the surface is restored as near as possible to its original 
condition; and 
(14) This permit shall expire 365 days from the date of issuance. 
FEB I 3 1992 
Date of Issuance 
cc: Land Board Members 
Hawaii Counry ·Planning Dept. 
DB EDT 
Department of Health 
OEQC 
L-~-i":f:i\/=:_0 
Planning 'nepartment 
HAND DELIVERED 
Mr. Maurice A. Richard 
Vice President 
Puna Geothermal Venture 
101 Aupuni Street, Suite 1014B 
Hila, HI 96720 
Dear Mr. Richard: 
Geothermal Resource Permit No. 2 
Puna Geothermal Venture (PGVl 
;CfL V /: )-/ 
Lorraine R. Inouye 
Mayor 
Norman K. Hayashi 
Director 
Tad Nagasako 
Deputy Director 
September 20, 1991 
We have been informed by the Department of Land and Natural 
~esourc7s (DLNR) that well head pressures at KS1-A have been 
~ncreas~ng. The DLNR recommends that from a public safety 
perspective, it would be better to reduce or eliminate any pressures 
in the well. It is our understanding that the DLNR has already 
reviewed your planned operation and has granted conditional approval. 
Although we have suspended "all further activities at the PGV 
site ex::lusive cf efforts to fully contrui KS-8, ;; the DLNR• s 
recommendation to take immediate action to reduce or eliminate any 
well head pressures on KS1-A must be implemented. In that light, we 
are granting you the approval to perform the necessary activities to 
reduce or eliminate any well head pressures on KS1-A. These 
activities may commence on September 23, 1991, at the earliest. 
Other notice requirements outlined in the DLNR's approval must also 
be observed. 
, 
Mr. Maurice A. Richard 
September 20, 1991 
Page 2 
Should you have any questions, please feel free to call me. 
RKN /NKH; smo 
3l06D 
cc: Mayor 
Planning commission 
Managing Director 
Civil Defense 
Corporation counsel 
\)')LNR 
DOH 
DB EDT 
sincerely, 
V\~w~ 
NORMAN K. HAYASHI 
Planning Director 

~ WAIHEE 
~Ofl OF HAWAII 
STATE OF HAWAII 
DEPAR1rMENT OF LAND AND NATURAL RESOURCES 
Mr. Norman Hayashi 
Planning Director 
Department of Planning 
25 Aupuni Street 
Hilo, Hawaii 96720 
Dear Mr. Hayashi: 
P. 0. BOX 621 
HONOLULU. HAWAII 96809 
September 18, 1991 
Puna Geothermal Venture's, KS-lA Geothermal Well 
WILLIAM W. PATY, CHAIRPERSON 
BOARD OF LAND AND NATURAL f1ES0UflCES 
DEPUTIES 
KEITH W. AHUE 
MANABU TAGOMORI 
DAN T. KOCHI 
AQUACULTURE DEVELOPMENT 
PI\OGRAM 
A()UATIC RfSOURCES 
CONSlllVAIION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 
PROGRAM 
LAND MANAGEMENT 
STATE PARKS 
WATER RESOURCE MANAGEMENT 
The Department of Land and Natural Resources (DLNR) requests that your 
office authorize Puna Geothermal Venture (PGV) to begin mitigation measures to 
reduce well head pressures on KS-lA upon receipt of a 24-hour notice to begin 
work from PGV. 
This request is based upon DLNR's continuing monitoring and assessment of 
increasing well head pressures noticed over the past two months on KS-lA. We feel 
that it would be better to reduce or eliminate any pressures in the well from the 
public safety standpoint. 
Your favorable action would be appreciated. 
truly yours, 
6i £Gf-------.? 
WILD AM W. PATY 
cc: Mr. Harry Kim, State Civil Defens 
Dr. John Lewin, Department of Health 
'. 
.JOHN 
oov•"' .. o"' "'" .,..,_ .. , 
"""''-'-''"'""" ""· .... -.- .... cf,-. ... , ..... ., • .,,. 
•oA"D 0" ,_.,,.., ,..,.,. '""''1""' .. ., • ...,.uooc•• 
oaPA. .... TMBN"T 
Mr. Norman Hayashi 
Plannlng D1rect:or 
Depar-c:ment of' Plannlns 
25 Aupunt St:reet 
Hllo, Hawaii 96720 
Dear Mr. Haya•hl: 
STA-r~ C»F HAWAII 
o.- I,.....A,..,.D AND NATU~AL. .. ts:SOU~C-a 
He>NOLU~U. HAWAII 
September 18, 1991 
puna Oepf.bermal Vc.ntpre'• I<S 1 A Geqtbermal w.,ll 
The Department of" Lsnd and Natural Resources (DLNR) requests that your 
of'f"lce authorize Puna Geothermal Venture (PGV) to be&tn mltlgat.ion rneasures to 
reduce well head pres•urea on KS-1A upon receipt of' a 2.4-hour notice to begin 
work f"rom PGV. · 
This request is based upon DLNR'a continuing monltorin& and assessment o'f" 
inc-reasing well head pressures noticed over the past 'two month• on KS-lA. We feel 
that it would be better to reduce or eltmlnat:e any pressures ln the wen from the 
public sa£ety standpoint. 
c::c: 
Your f"s.vorable action would be appreciated. 
TRANSMISSION 
THIS DOCUMENT 
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JOHN WA!HEE 
GOVERNOR OF HAWAII 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
Mr. William J. Teplow 
Field Manager 
Puna Geothermal Venture 
P.O. Box 1337 
Hilo, Hawaii 96721-1337 
Dear Mr. Teplow: 
P. 0. BOX 621 
HONOLULU. HAWAII 96809 
September 18, 1991 
WILLIAM W. PATY, CHAIRPERSON 
BOARD OF LAND AND NATURAL RESOURCES 
DEI>UTIES 
KEITH W. AHUE 
MANABU TAGOMORI 
DAN T. KOCH! 
AQUACUL lURE DEVElOPMENT 
PROGRAM 
AQUATIC RFSOURCES 
CONSERVATION AND 
ENVIRONMENTAL AfFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 
PROGflAM 
LAND MANAGFMENT 
STATE PARKS 
WATER RESOURCE MANAGEMENT 
Our review of the well head pressure data for August and September, 1991 for 
geothermal well Kapoho State lA (KS-IA) lead us to require immediate mitigation 
measures to relieve the increasing pressure for safety purposes. Hence, the 
Department of Land and Natural Resources orders Puna Geothermal Venture to take 
immediate action to reduce or eliminate any well head pressures on KS-IA. 
We have reviewed your proposed well control program and approve the planned 
operation. If field conditions dictate modifications to your porposed program, please 
notify our DLNR field representative Duey Milner or Eric Tanaka and our Division of 
Water Resource Management in writing of these modifications. 
Before you proceed with the work, we require that you give a 24-hour prior 
notice to the Hawaii County Planning Department, Department of Civil Defense, and 
the Hilo office of the Department of Health, as well as this office so that appropriate 
personnel would be available to monitor the work. 
Additionally, you must also obtain approval from the Hawaii County Planning 
Department to do the work. We will recommend approval of this work to the Planning 
Department. 
If you have any questions, please call nabu Tagomori at 548-7533. 
cc: ~1r. Norman Hayashi, Planning Department 
lr. Harry Kim, State Civil Defense 
!Jr. John Lewin, State Department of Health 
JOHN WAIHEE 
GOVERNOR OF HAWAII 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
REF:WRM-MH 
P. 0. BOX 621 
HONOLULU, HAWAII 96809 
OCT I 5 1990 
GEOTHERMAL WELL MODIFICATION PERMIT 
TO: Puna Geothermal Venture 
P.O. Box 1337 
Hilo, Hawaii 96721-1337 
Kapoho State No. 1-A 
WILLIAM W. PATY, CHAIRPERSON 
BOARO OF LANO AND NAfURAl RESOURCES 
OH'UfiES 
l\!:.m-tw .• \t-1UE 
MANABU TAGOMORI 
RUSSELL N. FUKUMOTO 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE rARKS 
WATER AND LAND DEVELOPMENT 
Your application dated September 14, 1990 for a permit to modify Geothermal Well 
Kapoho State No. 1-A is approved: 
Well Designation: Kapoho State No. 1-A (KS-1A) 
Location: TMK: 1-4-01:02, Kapoho, Puna, Hawaii 
Leased to: Kapoho Land Partnership 
Subleased to: Puna Geothermal Venture 
Operator: AMOR VII Corporation 
Ground Elevation: 620 ft. ± 
Total Depth: 6,505 feet 
You are hereby granted permission to modify Geothermal Well KS-1A by installing a 
seven-inch production liner and replacing the casing/wellhead assembly. Modification of 
the well shall be completed in accordance with the approved modification plans and the 
following conditions: 
(1) All work shall be performed in compliance with the Department's Administrative 
Rules (Chapters 13-183 and 13-184), and all other applicable Federal, State, and 
County laws, ordinances, and regulations. 
(2) The applicant, its successors and assigns shall indemnify and hold the State of 
Hawaii harmless from and against any loss, liability, claim or demand for property 
damage, personal injury and death arising out of any act or omission of the 
applicant, assigns, officers, employees, contractors and agents under this permit or 
relating to or connected with the granting of this permit. 
Kapoho State No. 1-A 2 OCT I 5 1990 
(3) The applicant shall notify the Division of Water Resource Management, in writing, 
of the date for the start of work. 
(4) Class "G" cement shall be used in the casing cementing operations and shall contain 
a high temperature resistant admix. 
(5) All Blow-out Prevention Equipment (BOPE) and cemented casing strings shall be 
pressure tested before commencing any other operations on the well. Test 
pressures shall not be less than 600 pounds per square inch nor greater than 1,500 
pounds per square inch, and shall be applied for a period of thirty minutes. 
(6) If a drop of more than ten percent of the casing test pressure is recorded the 
operator shall then run a caliper log ancl/or other appropriate well test to evaluate 
if the casing is defective and if corrective measures will be required before 
commencing any further operations. 
(7) The Department's representative shall be notified with reasonable time allowed for 
travel to the site to witness the required casing test. The results of the prescribed 
casing tests, shall be reported on forms provided by the Department and submitted 
for review no later than sixty days (60) after completion. 
(8) A well completion report and an as-built drawing of the well shall be ftled 
with the Department within six (6) months after completion of the well 
modification. 
(9) The applicant shall obtain the Chairperson's approval prior to the execution of any 
contemplated changes in the modification program. 
(10) The applicant shall submit to the Chairperson, the results of any exploration, all 
drilling and testing records, date of completion, and a survey of the well location 
and elevation by a Hawaii licensed surveyor within six months after completion of 
the well modification. 
(11) During the use of the well for testing, monitoring, production ancl/or injection 
purposes, the well and site shall be properly maintained until the well is properly 
plugged and abandoned in accordance with Chapter 13-183, HAR. 
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(12) The bond covering the well shall remain in full force and effect until the well is 
properly abandoned and the surface is restored as near as possible to the original 
condition after operations are completed. 
(13) The permit shall expire 365 days from the date of issuance. 
OCT I !1 1990 
Date of Issuance 
cc: Land Board Members 
Hawaii County Planning Dept. 
lJ ! !JttA /V'"'·V, 
WILLIAM W. PA1Y, Chairper 
Board of Land and Natural 
Dept. of Business & Economic Development 
Department of Health 
Office of Environmental Quality Control 
i'< 8 : 3 9 
September ~ 4, 1990 
Mr. Manabu Tagomori, Deputy Director 
Department of Land and Natural Resources 
P.o. Box 621 
Honolulu, Hawaii 96809 
Re: Request for Modification of Geothermal Production Well KS-:A, 
Puna Geothermal Venture. 
Dear Mr. Tagomori: 
?una Geothermal Venture (PGV) is proposing to modify t::Oe 
casing and wellhead of geothermal production well KS-:A. PGV is 
hereby seeking approval from your office for this Request for 
Modification. The purpose of the modification is to strengthen t~e 
production casing string, eliminate possible casing .leaks, and 
repair damage to the 9-5/8'' casing within the the expansion spool. 
This will assure good casing integrity when KS-lA is placed ~n 
service as a production well. 
The proposed work will consist of running a string of 7" 
cemented production liner from the surface to a depth of 3540'. 
Also, the 13-3l8" casing head will be replaced with a 9-5!8" casing 
head and 7" explansion spool. This proposed work is described in 
detail in the attached workover program. 
If you have any questions regarding this material, please give 
me a call. 
Sincerely, 
PUNA GEOTHERMAL VENTURE 
w~~i.:~~~ 
Field Manager 
cc: Norman Clark 
Maurice Richard 
Terry Crowson 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
P.O. Box 1337 HILO, HAWAII 96721-1337 
• Telephone (808) 961-2786 • Facsimile (808) 935-5562 
PUNA GEOTHERMAL VENTURE 
~ave rig over wei~. 
2. P.emove top 10', ~.ralve. :nsta.il API 3000# doub2e gate BO? and 
annular preventer on top of 10" master va::.'Je. 
3. Run dri.:i.l pipe to top of cement p.lug :3500 t) a:r:.d circ1.:.late 
well wi :h co..:..d water 4 hrs or u:;:il return temperature :.s 
stao1e. Start pumping at 1 barrel per mi~~te to avoid therma: 
shocking well casing. 
4. Mix 20 cubic feet 
wi :h 40% silica 
W.O.C. 6 hours. 
150 Linear feetl geothermal cement !type~= 
flour) and spot on top of existing plug. 
5. Remove BOP, wei~:"lead vaive and :3 3/8" x 9 5.'8" expansion 
spool. Remove 13 3;8" x 20" expansion spool. Cut off 20" 
casing at floor of cellar. If no cement in. 30" x 20" annulus 
run 1'' tubing to top of cement and blow annulus dry with air. 
Mix appropriate volume of geothermal cement and cement annulus 
through 1 11 pipe. W.O.C. 8 hrs. 
6. Cut-off 13 3/8 11 casing 10 1 below surface. Run 1!1 pipe in 201! 
x 13 3181! annulus to top of cemen"t. Slow annulus dry with 
air. Mix appropriate volume of geothermal cement and cement 
annulus through 1" pipe. w.o.c, 8 hrs. 
7. Cut-off 9 5/8" casing 8' below surface and dress for welding. 
Center 9 5.'8" casing inside 13 3!8" casing. Run 1" pipe in 13 
3i8" x 9 5/8" annulus to top of cement. Blow annu:us dry with 
air. Mix geothermal cement and cement annulus through 1" 
pipe. w.o.c. 8 hrs. 
8. Weld API 3000# casing head on 9 5/8'' casing. Assemble double 
gate BOP and annular preventer on casing head. 
9. Pressure test casing to 500 psi and hold for 10 minutes. 
10. It pressure bleeds-off, conduct injection test and spinner 
survey to locate source of leak. 
1 1 
. "' . Run drill pipe to leak and circulate water 4 hours. Mix 40 
cuo~c feet geothermal cement and place opposite leak through 
drill pipe, pull up 2 stands and squeeze. W.O.C. 6 hrs. 
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PUNA GEOTHERMAL VENTURE 
12. R-:..1:1 in witl1 8 1.'2'' bit and. d:r-:..J..l cement. 
:3. Repeat pressure test. Repeat squeeze if ~est fails. 
:4. R~n ~ri:: ;!?e to 3400 feet and blow well dry with air. 
15. Run 3450 feet 7n, LBO, 29#, New Vam casing- with centralizers 
on bottom t~ree ~oints and 5th joint from surface. Cement to 
surface with 500 cubic feet geothermal cement (type r: + 40% 
silica flour+ 0.65% CFR-3). After plug is bumped unbolt and 
raise BOP at casing head flange. Set 7'~ casing alignment 
bowl. W.O.C. 12 hours. 
16. Install API 3000# 9 5;8'' x 7'' expansion spool and pack-off. 
17. 
Install 8" ANSI 900 wellhead valve. Reassemble double gate 
BOP and annular preventer. 
Run 6" bit and drill out cement plug with water. 
top of 7" liner. 
Run bit to 
18. POOH laying down drill pipe. Remove BOP and install second 8'' 
ANSI 900 wellhead valve. 
19. Allow well to warm approximately 15 days. Install flowline to 
storage pit and flow well approximately 30 minutes to clean. 
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JOHN WAIHEE 
GOVERNOR OF HAWAII 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
Mr. Maurice A. Richard 
Regional Development Manager 
Puna Geothermal Venture 
101 Aupuni Street, Suite 1014-B 
Hila, Hawaii 96720 
Dear Mr. Richard: 
P. 0. BOX 621 
HONOlUlU. HAWAII 96809 
WilLIAM W. PATY, CHAIRPERSON 
60ARD OF LAND AND NATURAL RESOURCES 
DlPUTIES 
KEilH ',·.· 
MANABU TAGOMOAI 
RUSSEll N. FUKUMOTO 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
lAND MANAGEMENT 
STATE PARKS 
WAli::H AND LAND DEVE:LOPMI:NT 
The Department of Land and Natural Resources requests the timely submittal of the 
quarterly summary report of monitoring activities for Kapoho State No. 1-A (KS-1A). 
Additionally, please include the results of the KS -1A casing integrity test conducted 
on June 26, 1990. It is our understanding that KS-1A was filled with water and 
monitored for any drop in water level to test for leakage within the wellbore. A brief 
discussion concerning the results of this casing test and any other pertinent information is 
requested. 
Please be advised that your next quarterly summary report should also include the 
results of your monitoring of the other PGV wells: Kapoho State No. 1 and 2. 
Additionally, please submit an as-built drawing of Kapoho State No. 1 showing the 
location and thicknesses of the cement plugs set within the casing. 
Your prompt attention and response to the above will be greatly appreciated. 
Should you have any questions, please contact me at 548-7533. 
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NT:DN:GSN:ko 
JOHN WAIHEE 
GOVERNOA OF HAWAII 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT 
REF:WL-BM 
Mr. Maurice A. Richard 
Regional Development Manager 
Puna Geothermal Venture 
101 Aupuni Street, Suite 1014-B 
Hilo, Hawaii 96720 
DearMr.~ 
P. 0. BOX 621 
HONOLULU, HAWAII 96809 
OCT 2 4 1989 
WILLIAM W. PATY 
CHAIRPERSON 
JOHN C. LEWIN, M.D. 
MICHAEl J. CHUN, Pl1.0. 
ROBERT S. NAKATA 
RICHARD H. COX 
GUY K. FUJIMURA 
MANABU TAGOMORI 
OEPUTY 
The Department of Land and Natural Resources acknowledges the receipt of the 
Well Completion Report and as-built drawing of Geothermal Well, Kapoho State No. 
1-A, as required under the Geothermal Well Modification Permit issued on June 16, 
1989, for the setting of a temporary cement plug within the well casing. 
Preliminary review of the Well Completion Report indicates that condition 
No. 3 of the Department's Geothermal Well Modification Permit, concerning the 
performance of a casing pressure test to evaluate the integrity of the ca~ing string, was 
not complied with by the Applicant. 
Your report states that a casing pressure test wa~ not conducted during the 
plugging operations inorder to allow the cement plug to set to full strength, and to 
avoid the possiblilty of dislodging the plug within the casing. 
While other measures are being proposed to monitor the possbility of a casing 
leak, the Department still requires the performance of a ca~ing pressure test of Kapoho 
State No. 1-A, and the submittal of the recorded data a~ soon as possible. 
Furthermore, the Chronology of Operations outlined in your report indicates that 
the well modification/plugging activity began on May 30, 1989, seventeen (17) days 
before the issuance of the Well Modification Permit by the Department. Please 
provide a written explanation of the discrepancy and/or rationale for such unauthorized 
commencement of such activity. 
In addition, concurrent with our evaluation of the Well Completion Report, the 
Department hereby requests the timely submittal of the down-hole pressure and 
t 
Mr. Maurice Richard 
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temperature surveys conducted during the course of the plugging operations for 
Kapoho State No. 1-A. 
Your prompt attention and response to the above will be greatly appreciated. 
Should you have any questions, please contact Manabu Tagomori, Deputy Director, at 
548-7533. 
JOHN WAIHEE 
GOVERNOR OF HAWAII 
WILLIAM W. PATY, CHAIRPERSON 
BOARD OF lAND AND NATURAL RESOURCES 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
P. 0. BOX 821 
HONOLULU. HAWAII 96809 
GEOTHERMAL WELL MODIFICATION PERMIT 
Kapoho State 1-A 
Puna, Hawaii 
TO: Puna Geothermal Venture 
101 Aupuni Street, Suite 1014-B 
Hilo, Hawaii 96720 
LIBERT K. LANDGRAF 
DEf'UTY 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE PARKS 
WATER AND LAND DEVELOPMENT 
Your application dated May 22, 1989, for a permit to modify 
Geothermal Well Kapoho State 1-A, is approved: 
Well Designation: Kapoho State 1-A 
Location: TMK 1-4-01:02, Kapoho, Puna, Hawaii 
Mining Rights: Kapoho Land Partnership, under State Geothermal 
Resource Mining Lease R-2 
Subleased to: Puna Geothermal Venture 
Operator: ORMAT I AMOR VIII Corporation 
Ground Elevation: 619 ft. 
Total Depth: 6, 505 feet 
You are hereby granted permission to modify Geothermal Well 
Kapoho State 1-A by installing a temporary cement plug in the wellbore 
casing. Modification of the well shall be completed in accordance with 
the following conditions: 
(1) The 150-foot cement plug shall be set in the 9-5/8" casing from a 
depth of 3, 800 feet to 3, 650 feet. A sinker bar shall be run into 
the casing to the top of the cement plug to verify the depth of the 
cement. 
(2) Class "G" cement shall be used in the plugging operations and shall 
contain a high. temperature resistant admix. 
(3) After it has been verified that the cement plug has been set to the 
approved depth and thickness, the operator shall conduct a casing 
pressure test to evaluate the integrity of the casing string. 
Minimum casing test pressure shall be approximately one-third of 
the manufacturer's rated internal yield pressure and shall be 
applied for a period of thirty minutes. 
Puna Geothermal Venture Page 2 
( 4) If a drop of more than ten percent of the casing test pressure is 
recorded, the operator shall then run a caliper log and/or other 
appropriate well test to evaluate if the casing is defective and if 
corrective measures will be required before commencing any further 
operations. 
(5) A well completion report and an as-built drawing of the well 
modification shall be filed with the Department within six months 
after completion of the well modification. 
(6) A well test report showing the results of the prescribed casing 
tests conducted, shall be submitted to the Department for review 
within sixty days after completion. 
(7) The applicant shall obtain the Chairperson's approval prior to the 
execution of any contemplated changes in the modification program. 
(8) All work shall be performed in compliance with the Department's 
Administrative Rules (Chapter 13-183), and all other applicable 
Federal, State, and County laws, ordinances, rules and regulations. 
(9) The applicant, its successors and assigns, shall indemnify and 
hold the State of Hawaii harmless from and against any loss, 
liability, claim or demand for property damage, personal injury and 
death arising out of any act or omission of the applicant, assigns, 
officers, employees, contractors and agents under this permit or 
relating to or connected with the granting of this permit. 
(10) The applicant shall notify the Division of Water and Land 
Development, in writing, of the date of the start of work. 
(11) The bond covering the well shall remain in full force and effect 
until the well is properly abandoned and the surface properly 
restored. 
(12) This permit shall expire 365 from the date of issuance. 
~--~---
Date o Issuance 
May 22, 1989 
Reference No. 89141-
Mr. William Paty 
Chairman 
' . ' () 
,.J·"l-
Board of Land and Natural Resources 
Kalanimoku Building, #130 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Subject: Well Modification Permit Request 
Reference: Geothermal Well: Kapoho State #1-A 
Geothermal Resources Mining Lease R-2 
Location TMK 1-4-01:02 Kapoho, Puna District, 
Hawaii County Leased to Kapoho Land Partnership 
Dear Mr. chairman: 
A Department of Land and Natural Resources (DLNR) permit exists 
for the drilling and completion of the reference well. Since 
the conclusion of drilling and flow testing in 1985, Kapoho 
State #1-A has been maintained in a shut-in status with 
periodical gas cap ventings and incineration or burning of the 
exhausted gases. Puna Geothermal venture (PGV) has closely 
monitored this well and complied with DLNR reporting 
requirements. 
Puna Geothermal Venture herewith submits a Well Modification 
Permit request consistent with Chapter 183 of Title 13, 
Subchapter 183-65-4. 
The attached work description and well casing configuration 
drawing including the approximate location of the proposed 
cement plug is attached for reference. 
In brief, the PGV request is based on a technical need to 
periodically service the wellhead assembly to maintain a high 
standard of reliability and integrity. This routine servicing 
process is also timed to fit within the overall 30 MW 
development schedule and expected county permitting approvals 
and related requirements now in progress. 
PUNA GEOTHERMAL VENTURE 
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Your early consideration and approval will oe appreciated. 
Please contact the Hila office of Puna Geothermal Venture if 
you or your staff have any questions about the above request. 
Sincerely, 
--~i"rl ce A. 
Ha aii Region 
Development Manager 
Attachment 
MAR/ci 
rt A .'f"- 1 2- 8 9 F R I 
11 May 1939 
Promm to Teropgrarily Suspend KS-lA with Cement Plug 
1) Purnose of Work 
It will be at least a minimum of a year before KS-lA is needed for production service. 
Therefore PGY has decided to temporarily suspend the well by setting a 150 foot 
cement plug in the casing at 3000 feet This will eliminate the need for funher gas 
burns and will permit the wellhead to be serviced and the condition of the production 
casing to be checked in preparation for putting the well in service. 
2) Plan of Work 
The design of KS-lA showing the planned cement plug is shown in the attached 
figure. The setting depth of 3000 feet was chosen in order that the reservoir pressure 
beneath the plug will be balanced by the pressure exerted by the column of water in 
the wellbore above the plug. A rig will not be needed to carry out the work. 
The operation is planned as follows : 
1. Run sinker bar to 4500 feet. 
2. Run a static pressure and temperature survey to 4500 feet. 
3. Nipple-up pump to 3" side valve and kill well by slowly pumping cold 
water. 
4. With the well killed run an 8" gauge ring to 3500 feet Continue to pump 
water to maintain kilL 
S. Run temperature survey to 4000 feet while maintaining kill to assess 
wellbore temperatures for cement slurry design. 
6. Insen 9 5/8" bottom wiper plug through wellhead. 
7. Pump 75 gallons (25 liner feet) water on top of plug. 
8. Mix 60 cu ft (150 liner feet) geothermal cement and drop on top of water. 
9. Insert top wiper plug and displace cement plug to 3000 feet with water 
(220 barrels). 
10. Wait on cement 24 hours. 
11. Run sinker bar to top of cement to check depth. 
12. Shut-in wellhead and secure. 
The operation is anticipated to take a total of S to 7 days. 
.._ •• - ••• .,..._..., .= 
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JOHN WAIHEE 
GOVERNOR OF HAWAII 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
F'. 0. BOX 621 
HONOLULU. HAWAII 96809 
GEOTHERMAL WELL MODIFICATION PERMIT 
TO: Thermal Power Co. 
Kapoho State 1-A 
Puna, Hawaii 
220 South King Street, Suite 1750 
Honolulu, Hawaii 96813 
WILLIAM W. PATY, CHAIRPERSON 
BOARD OF LAND AND NATURAl RESOURCES 
LIBERT K. LANDGRAF 
DEPUTY 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAl AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE PARKS 
WATER AND LAND DEVELOPMENT 
Your application dated January 27, 1988, for a permit to modify 
Geothermal Well Kapoho State 1-A, is approved: 
Well Designation: Kapoho State 1-A 
Location: TMK 1-4-01:02, Kapoho, Puna, Hawaii 
Mining Rights: Kapoho Land Partnership, under State 
Mining Lease R-2 
Subleased to: Thermal-Amfac Joint Venture 
Operator: Thermal Power Co. (for Puna Geothermal Venture) 
Ground Elevation: 619 feet 
Total Depth: 6, 505 feet 
Your are hereby granted permission to modify Geothermal Well 
Kapoho State 1-A by installing a temporary cement plug in the wellbore 
casing from a depth of approximately 3, 000 feet to 2, 750 feet, and by 
filling the casing above the plug with a corrosion-inhibiting fluid 
mixture. Modification of the well shall be in accordance with the 
following conditions: 
(1) All work shall be performed as described in the proposed 
modification program submitted with your application and in 
accordance with the Department's Administrative Rules (Chapter 
183), and all other applicable Federal, State, and County laws, 
ordinances, rules and regulations. 
(2) The applicant shall obtain the Chairperson's approval prior to the 
execution of any contemplated changes in the proposed modification 
program. 
GEOTHERMAL WELL MODIFICATION PERMIT 
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(3) The bond covering the well shall remain in full force and effect 
until the well is properly abandoned and the surface properly 
restored. 
(4) This permit shall expire 365 days from the date of issuance. 
MAR I lf:lPQ 
Date of Issuance 
, Chairperson 
Natural Resources 
fA<' J:~,' i 
~-1r. Ralph A. Patterson, Jr. 
Ha~vaii Project Hanager 
Thermal Povrer Company 
1600 Kapiolani Blvd., Suite 808 
Honolulu, Hawaii 96814 
Dear Hr. Patterson: 
Geothermal Drilling Permit-Kapoho State No. 1-A 
The Department of Land and Natural Resources approves 
your request, dated December 19, 1984, for a 130-day exten-
swn of the drilling permit for Kapoho State No. 1-P.. The 
nelv expiration date is September 24, 1985. 
Please be informed that all provisions of the original 
permit are applicable through this extension period and that 
reasonable prior notice should be given our staff whenever 
any testing is to be conducted. Appropriate lead time is 
necessary for scheduling staff personnel to inspect the test 
activities. 
Additionally, the following conditions are applicable to 
this permit: 
o The applicant shall comply with all valid requirements 
of all municipal, state and federal authorities and 
observe all municipal, state and federal laws and 
regulations pertaining to the lands and pennittee's 
operations, which are now in force or which may here-
after be in force, including, but not limited to, all 
Hater and air pollution control laws, and those 
relating to the environment. The State of Halvaii, 
acting in its governmental capacity, may by regulation 
regulate the drilling, location, spacing, testing, 
completion, production, operation, naintenance and 
abandonment of a well or wells or similar activity as 
v1ell as the construction, operation and naintenance 
of any other facilities in the exercise of its police 
powers to protect the public health, welfare and nafety 
as provided in the regulations. 
"i'fr. Ralph A. Patterson, Jr. -2-
o Pollution of the ocean and tidelands, rivers, o:r other 
bodies of water, and all impairment of and interference 
\vith bathing, fishing, or navigation in the vmters of 
the ocean or any bay or inlet thereof is prohibited, and 
no brine, minerals, or any refuse of any kind from any 
\vell or works shall be permitted to be deposited on or 
pass into waters of the ocean, any bay or inlet thereof, 
rivers, lakes or other bodies of \'later, >vithout specific 
written State authorization. 
o No substances which may be produced from any "\vell drilled 
upon the lands shall be blown, flowed, or allowed to 
escape into the open air or on the ground in such a man-
ner as to create a nuisance, which shall specifically 
include but not be limited to noise, air or other pollu-
tion, and other activities which disturb the occupier's 
or his tenant's use of the lands. Subject to the fore-
goinr;, the applicant may bleed substances to the atmosphere 
so long as such operations are lawfully and prudently 
conducted in accordance vlith good geothermal drilling and 
production practices and are not otherwise in violation 
of the law.-
Very truly yours, 
SUSUHU ONO 
Chairperson of the Board 
STATE OF HAWAII 
DE:PARTMENT OF LAND AND NATURAL RESOURCES 
P o Box 621 
HONOLULU. HAWAII Sl6e08 
GEOTHERf'.1AL WELL DRILLING PERMIT 
Kapoho State 1-A 
TO: Thermal Power Company 
601 Califoriria Street 
San Francisco, California 94108 
Oi'.'ISiC';' 
Pfi(J:;9A~ 
AQUATIC RESOURCE~. 
CONSERVATION AND 
RfYJURCES ~N~QR•.lMENl 
CONVEYANCES 
FORESTRY AND WIL[ 
LA.NO MANA(,fMHH 
SlATE PARKS 
WATER AND LAND 01 
Your application, dated January 30, 1984, for a permit to drill a 
geothermal well as follows, on lands included in State of Hawaii, Department 
of Land and Natural Resources, Geothermal Resources Mining Lease No. 
R -2, is approved: 
Well Designation: Kapoho State 1-A 
Location: TIVIK 1-4-01:02, Kapoho, Puna, Hawaii 
Leased To: Kapoho Land Partnership 
Subleased To: Thermal-Dillingham-Amfac Joint Venture 
Operator: Thermal Power Co. 
Ground Elevation: 600 ft. + 
Total Depth: 7, 500 feet 
You are hereby granted permission to drill the geothermal well 
described above and in your application in accordance with the Department's 
Administrative Rules, Chapter 183 of Title 13, and the following conditions: 
(1) All work shall be performed in accordance with the Drilling and 
Completion Procedures submitted with your application, the 
Department's Administrative Rules (Chapter 183), and all other 
applicable Federal, State, and County laws, ordinances, rules and 
regulations. 
(2) Item· 3 of your submitted Drilling and Completion Procedures shall be 
performed after drilling has reached the depth of 630 feet + (30 feet 
below sea level) and the Department's representative shall b-e notified, 
with reasonable time allowed for travel to the site, to measure and/ or 
verify the measurement of the static water level. 
(3) If there are any contemplated changes in the proposed drilling 
program, the operator shall obtain the Chairperson's approval prior to 
the execution of any such contemplated changes of work. 
3/z-r /8"1-
Date of Permit 
bee: Board Members 
Land Management Div. 
Planning Office 
Hawaii Planning Dept OEQC . 
DPED 
Health Dept 
SUSUMU ONO, Chairperson 
Board of Land & Natural Resources 
.. ir. llalph A. Patterson, Jr. 
Ilawaii Project c.1anager 
T hert:Jal Power Company 
i(H'fl iiapioln.:1 5lvd., Juitc Stili 
Hanslttltt, ilene ali !6814 
Dear Mr. Patterson: 
220 South King St., Suite 1750 
Honolulu, HI 96813 
The Department of Land and Natural Resources has reviewed the 
matter of record submittal and the con11dentiality provision of our rules 
pertaining to the usc of all physical and factual exploration results, logs, 
surveys and other data resulting from geothermal operations. 
Pursuant to section 13-183-62, Chapter 183, Administrative Rules, such 
"information shall be kept confidential as a trade secret for a period of one 
year from date of receipt, or longer at the discretion of the Board." The 
reports for Kapoho State 1 and Kapoho State 2 have been kept confidential 
by ;)LllR since the date of· receipt on December 11, 1981 and August 16, 
l!;8:l, respectively. The Department of Land and Nuturnl Resources will 
henceforth raake this inforr.:wtion part of our public record and will be 
available for use by ir.dividuals upon written request to the Department. 
l'le look forward to continued cuoperatio:~ with Theroal Power Company 
on tlle mutter of records and reports in the best interest of the State and 
other concerned purties. lf you should have any questions, please contact 
i.Jr. ,\lunubu Tugomori of the Division of \vater and Land Development at 
548-7533. 
~_::<:·'---­
MT:DN:ey 
Very truly yours, 
I 
----susu:.m oNo 
Chairperson of the Board 
' 
.•• r. E.C. Cradillck, President 
Garnwell Geothermal Cor;>. 
~8~8 Paa Street, Suite 2085 
Honolulu, Hawaii 96819 
Dear :'itr. Craddick: 
OCT 16 1985 
The Department of Land and Natural Resources has reviewed the 
matter of record submittal and the confidentiality provision of our rules 
pertaining to the use of all physical and factual exploration results, logs, 
surveys and other data resulting from 6eotherrnal operntions. 
Pursuant to section 13-183-62, Chapter 183, Administrative Rules, such 
"information shall be kept confidential as a trade secret for a period of one 
y<'nr from date of receipt, or longer at the discretion of the Board." The 
reports for Lauipuna Well #1, Lrmipuna Well Ill/Sidetrack and Ashida Well #.1 
have been kept confidential ,by DLNR since the date of receipt on April 16, 
1984. The Department of Land and Natural Resources will henceforth ma](e 
this information part of our public record and will be available for use by 
individuals upon written request to the Department. 
We look forward to continued cooperation with Barnwell Geothermal 
Corporation on the matter of records and reports in the best interest of the 
State and other con<.:erned parties. If you should have any questions, 
please contact ~1r. Manabu. Tagomori of the Division of Water and Lnnd 
Development at 548-7533. 
4<-. ~fr:DN: ey 
Very truly yours, 
I (' 
...,/,.. ____ \-.;.. .__. - .· 
susmm oNo 
Chairperson of the Board 
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. PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
October 14, 1993 
Keith W. Ahue, Chairperson 
Department of Land and Natural Resources 
P.O. Box 621 
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~ ~-SUBJ: UIC INJECTION WELL PRESSURE TESTING 0 ·,t\ 
Dear Mr. Ahue, 
Puna Geothermal Venture (PGV) would like to notify you that we will 
be performing the required casing pressure testing of injection 
wells KS-3 and KS-lA beginning this coming Tuesday morning, October 
19, 1993. 
I have enclosed our notifications to the DOH for your information. 
Should you or your staff have any questions, please contact myself 
or PGV Wellfield Superintendent Greg Davidson. 
Sincerely, 
Thomas G. Kizis 
Environmental Manager 
c: s. Morris 
D. Berube 
G. Davidson 
M. Tagomori (DLNR) 
File: UIC 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 96!-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
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. PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
October 14, 1993 
John C. Lewin, M.D., Director 
State Department of Health 
P.O. Box 3378 
Honolulu, HI 96801 
SUBJ: INJECTION WELL PRESSURE TESTING 
Dear Dr. Lewin, 
Puna Geothermal Venture (PGV) would like to inform you that we will 
be commencing casing pressure testing of injection wells KS-3 and 
KS-1A as required under our Underground Injection Control Permit on 
(UIC) Tuesday, October 19, 1993 at approximately 7:00 am. 
As per Special Condition No. 8 of Permit To Operate (PTO) No. P-
833-1399, we wish to request permission to release nitrogen gas 
used in pressure testing operations. Approximately 300,000 stan-
dard cubic feet will be utilized in each well to accomplish testing 
objectives. This gas must be released after operations are complete 
in order to commence reinjection of fluids. Should any hydrogen 
sulfide be encountered near the end of the nitrogen, the well will 
be shut-in and the remaining nitrogen will be forced down the hole 
with make-up water or injectate. 
Should you or your staff have any questions, please contact myself 
or Greg Davidson, our Wellfield Superintendent who will be super-
vising the testing. 
Sincerely, ~K~:l~s 
Environmental Manager 
c: S. Morris 
D. Berube 
G. Davidson 
N. Hirai (DOH) 
File: UIC 
14-3860 Kapoho Pahoa Road. Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
·PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
October 14, 1993 
Mr. Chauncey Hew 
Safe Drinking Water Branch 
State Department of Health 
P.O. Box 3378 
Honolulu< HI 96801 
SUBJ: UIC INJECTION WELL PRESSURE TESTING 
Dear Chauncey, 
Puna Geothermal Venture (PGV) would like to inform you that we will 
be commencing injection well casing pressure testing on Wells KS-3 
and KS-lA as required by our Underground Injection Control Permit 
(UIC) on Tuesday, October 19, 1993 at approximately 7:00 am. We 
will begin with KS-3. Testing is expected to be completed on Wed-
nesday, October 20. 
Please contact me if you have any questions. 
Environmental Manager 
c: D. Berube 
G. Davidson 
File: UIC 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
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PUNA GEOTHERMAL VE:t-JTURE . 
A Hawaii Partnership - -
Aprll 7, 1993 
l ; " ;; ' ' ... _ 
Keith Ahue, Chairperson 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, HI 96809 
;',P' 8 ;-u 1·. 
SUBJ: PRODUCTION AND INJECTION REPORTS FOR MARCH,l993 
Dear Hr. Ahue, 
' ·- : ) 
3 9 
Pursuant to DLNR Regulations 18-183-86, Puna Geothermal Venture 
hereby submits the required monthly production and injection re-
port. 
Should you or your staff have any questions, please contact me. 
Sincerely, 
~G---
Thomas G. Kizis 
Environmental Hanager 
c: S. Horris 
Drilling 
E. Tanaka 
File, urc 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
17~ 
KS-1A INJECTION WELL DATA 
Quantities of Fluid Injected (M pounds) 
----------------------------
Wellhead Average 
01her Average Press, psig Annulus Average 
Hours 
----------
lnj Rate ------- N2 Press lnj Temp 
Date On lnj. Geofluid Supp Wtr Code Quantity Total (M lb/hr) Avg. Max. (psi g) (Deg F) 
------- ----- ------ ------ ---· ------ ------ ------ -
--- ---- ------ ------
03/01/93 0 0 0 0 0 0 0 0 1260 
03/02/93 0 0 0 0 0 0 0 0 1260 
03/03/93 0 0 0 0 0 0 0 0 1260 
03/04/93 0 0 0 0 0 0 0 0 1260 
03/05/93 0 0 0 0 0 0 0 0 1260 
03/06/93 0 0 0 0 0 0 0 0 1260 
03/07/93 0 0 0 0 0 0 0 0 1260 
03/08/93 0 0 0 0 0 0 10 10 1260 
03/09/93 0 0 0 0 0 0 10 10 1260 
03/10/93 0 0 0 0 0 0 10 10 1080 
03/11/93 0 0 0 0 0 0 10 10 1065 
03/12/93 0 0 0 0 0 0 20 20 1050 
03/13/93 0 0 0 0 0 0 20 20 1050 
03/14/93 24 0 240 0 240 10 20 20 1050 75 
03/15/93 24 0 360 0 360 15 10 10 1050 75 
03/16/93 0 0 0 0 0 0 0 0 1140 
03/17/93 0 0 0 0 0 0 0 0 1155 
03/18/93 0 0 0 0 0 0 0 0 1170 
03/19/93 0 0 0 0 0 0 0 0 1170 
03/20/93 0 0 0 0 0 0 0 0 1170 
03/21/93 0 0 0 0 0 0 0 0 1170 
03/22/93 0 0 0 0 0 0 0 0 1185 
03/23/93 0 0 0 0 0 0 0 0 1200 
03/24/93 0 0 0 0 0 0 0 0 1215 
03/25/93 0 0 0 0 0 0 0 0 1245 
03/26/93 0 0 0 0 0 0 0 0 1245 
03/27/93 0 0 0 0 0 0 0 0 1245 
03/28/93 0 0 0 0 0 0 0 0 1245 
03/29/93 0 0 0 0 0 0 0 0 1065 
03/30/93 0 0 0 0 0 0 0 0 1050 
03/31/93 0 0 0 0 0 0 0 0 1125 
----- ----- -----
-----
----- ----- ---- ---- -----
Mo. Total 48 0 600 0 600 
PUNA GEOTHERMAL VENTURE 
KS-1A INJECTION WELL DATA 
Quantities of Fluid Injected (M pounds) 
--------------------- Wellhead Average 
Other Average Press, psig Annulus Average 
Hours 
----------
lnj Rate--------- N2 Press lnj Temp 
Date On lnj. Geofluid Supp Wtr Code Quantity Total (M lb/hr) Avg. Max. (psig) (Deg F) 
------- ----- ------ ------ ---· ------ ------ ----- - ---- ---- ------ ------
12/01/92 0 0 0 0 0 0 0 0 1220 
12/02/92 0 0 0 0 0 0 0 0 1220 
12/03/92 0 0 0 0 0 0 0 0 1220 
12/04/92 0 0 0 0 0 0 0 0 1220 
12/05/92 0 0 0 0 0 0 0 0 1220 
12/06/92 0 0 0 0 0 0 0 0 1220 
12/07/92 0 0 0 0 0 0 0 0 1220 
12/08/92 0 0 0 0 0 0 0 0 1220 
12/09/92 1 0 83 0 83 83 0 0 1220 101 
12/10/92 0 0 0 0 0 0 0 0 1220 
12/11/92 0 0 0 0 0 0 0 0 1220 
12/12/92 0 0 0 0 0 0 0 0 1220 
12/13/92 0 0 0 0 0 0 0 0 1220 
12/14/92 0 0 0 0 0 0 0 0 1220 
12/15/92 0 0 0 0 0 0 0 0 1220 
12/16/92 0 0 0 0 0 0 0 0 1220 
12/17/92 0 0 0 0 0 0 0 0 1220 
12/18/92 0 0 0 0 0 0 0 0 1220 
12/19/92 0 0 0 0 0 0 0 0 1220 
12/20/92 0 0 0 0 0 0 0 0 1220 
12/21/92 0 0 0 0 0 0 0 0 1230 ' •1 
12/22/92 0 0 0 0 0 0 0 0 1230 
12/23/92 0 0 0 0 0 0 0 0 1230 
12/24/92 0 0 0 0 0 0 0 0 1230 
12/25/92 0 0 0 0 0 0 0 0 1230 
12/26/92 0 0 0 0 0 0 0 0 1230 
12/27/92 0 0 0 0 0 0 0 0 1230 
12/28/92 0 0 0 0 0 0 0 0 1230 '\' 
12/29/92 0 0 0 0 0 0 0 0 1230 
12/30/92 0 0 0 0 0 0 0 0 1230 
12/31/92 0 0 0 0 0 0 0 0 1230 
----- ------ ------
------ ------ ------ ---- ---- ------ ------
Mo. Total 0 83 0 83 
PUNA GEOTHERMAL VENTURE 
KS-3 INJECTION WELL DATA 
Quantities of Fluid Injected (M pounds) 
----------------------
Wellhead Average 
Other Average Press, psig Annulus Average 
Hours 
----------
lnj Rate--------- N2 Press lnj Temp 
Date On lnj. Geofluid Supp Wtr Code Quantity Total (M lb/hr) Avg. Max. (psi g) (Deg F) 
------ ------ ------ ------ --- ------ ------ ------ ---- ---- ------ ------
12/01/92 0 0 0 0 0 0 0 0 1060 
12/02/92 0 0 0 0 0 0 0 0 1040 
12/03/92 0 0 0 0 0 0 0 0 1040 
12/04/92 0 0 0 0 0 0 0 0 1020 
12/05/92 0 0 0 0 0 0 0 0 1020 
12/06/92 0 0 0 0 0 0 0 0 1000 
12/07/92 0 0 0 0 0 0 0 0 1000 ' 
12/08/92 0 0 0 0 0 0 0 0 1000 
12/09/92 0 0 0 0 0 0 0 0 1000 
12/10/92 0 0 0 0 0 0 0 0 1000 
12/11/92 0 0 0 0 0 0 0 0 1000 
12/12/92 0 0 0 0 0 0 0 0 980 
12/13/92 0 0 0 0 0 0 0 0 980 
12/14/92 0 0 0 0 0 0 0 0 980 
12/15/92 0 0 0 0 0 0 0 0 980 
12/16/92 0 0 0 0 0 0 0 0 960 
12/17/92 0 0 0 0 0 0 0 0 960 
12/18/92 0 0 0 0 0 0 0 0 940 
12/19/92 0 0 0 0 0 0 0 0 940 
12/20/92 0 0 0 0 0 0 0 0 940 
12/21/92 0 0 0 0 0 0 0 0 920 
12/22/92 0 0 0 0 0 0 0 0 920 
12/23/92 0 0 0 0 0 0 0 0 900 
12/24/92 0 0 0 0 0 0 0 0 900 
12/25/92 0 0 0 0 0 0 0 0 900 
12/26/92 0 0 0 0 0 0 0 0 900 
12/27/92 0 0 0 0 0 0 0 0 900 
12/28/92 0 0 0 0 0 0 0 0 900 
12/29/92 0 0 0 0 0 0 0 0 900 
12/30/92 0 0 0 0 0 0 0 0 900 
12/31/92 0 0 0 0 0 0 0 0 900 
------ ------ ------
------ ------ ------ -------- ------ ------
Mo. Total 0 0 0 0 0 
PUNA GEOTHERMAL VENTURE 
KS-4 INJECTION WELL DATA 
Quantities of Fluid Injected (M pounds) 
------------------------------- Wellhead Average 
Other Average Press, psig Annulus Average 
Hours 
----------
lnj Rate--------- N2 Press lnj Temp 
Date Onlnj. Geofluid Supp Wtr Code Quantity Total (M lb/hr) Avg. Max. (psig) (Deg F) 
------ ------ ------ ------ --- ------ ------ ------ ---- ---- ------ ------
12/01/92 0 0 0 0 0 0 0 0 0 
12/02/92 0 0 0 0 0 0 0 0 0 
12/03/92 0 0 0 0 0 0 0 0 0 
12/04/92 0 0 0 0 0 0 0 0 0 
12/05/92 0 0 0 0 0 0 0 0 0 
12/06/92 0 0 0 0 0 0 0 0 0 
12/07/92 0 0 0 0 0 0 0 0 0 
12/08/92 0 0 0 0 0 0 0 0 952 
12/09/92 0 0 0 0 0 0 0 0 945 
12/10/92 0 0 0 0 0 0 0 0 935 
12/11/92 0 0 0 0 0 0 0 0 920 
12/12/92 0 0 0 0 0 0 0 0 915 
12/13/92 0 0 0 0 0 0 0 0 910 
12/14/92 0 0 0 0 0 0 0 0 905 
12/15/92 0 0 0 0 0 0 0 0 900 
12/16/92 0 0 0 0 0 0 0 0 895 
12/17/92 0 0 0 0 0 0 0 0 890 
12/18/92 0 0 0 0 0 0 0 0 880 
12/19/92 0 0 0 0 0 0 0 0 875 
12/20/92 0 0 0 0 0 0 0 0 870 
12/21/92 0 0 0 0 0 0 0 0 865 
12/22/92 0 0 0 0 0 0 0 0 860 
12/23/92 0 0 0 0 0 0 0 0 855 
12/24/92 0 0 0 0 0 0 0 0 850 
12/25/92 0 0 0 0 0 0 0 0 840 
12/26/92 0 0 0 0 0 0 0 0 840 
12/27/92 0 0 0 0 0 0 0 0 840 
12/28/92 0 0 0 0 0 0 0 0 840 
12/29/92 0 0 0 0 0 0 0 0 840 
12/30/92 0 0 0 0 0 0 0 0 840 
12/31/92 0 0 0 0 0 0 0 0 840 
------ ------ ------
------ ------ ------ ---- ---- ------ ------
Mo. Total 0 0 0 0 0 
WL---' 
PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
Harch 18, 1993 
Keith W. Ahue, Chairperson 
Department of Land and Natutal Resources 
P.O. Box 621 
Honolulu, HI 96809 ' -, 
(_ -, 
(_ ~ 
<o 
SUBJ: WORKOVER RECORDS FOR KS-1A AND KS-3 
·- _. 
,. 
v' 
Dear Hr. Ahue, 
Puna Geothermal Venture hereby submits the workover records for 
Well Kapoho State lA (KS-lA) and Kapoho State 3 (KS-3). Should you 
or your staff have any questions, please contact me. 
-w:;~YG-, I . s 
Thomas G. Kizis~ 
Environmental Manager 
c: S. Harris 
Drilling 
File: KS-1A/KS-3 fn r:.._., 
-- ...... 
--~ 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 o (808) 961-2786 o Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
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PUNA GEOTHERMAL VENTURE 
KS-1A INJECTiON WELL DATA 
Quantities of Fluid Injected (M pounds) 
----------------------------
Wellhead Average 
Other Average Press, psig Annulus Average 
Hours ---------- Jnj Rate ------- N2 Press lnj Temp 
Date On lnj. Geofluid Supp Wtr Code Quantity Total (M lb/hr) Avg. Max. (psi g) (Deg F) 
------- ----- ------ ------ ---· ------ ------ ------ ---- ---- ------ ------
01/01/93 0 0 0 0 0 0 0 0 1230 
01/02/93 0 0 0 0 0 0 0 0 1230 
01/03/93 0 0 0 0 0 0 0 0 1230 
01/04/93 0 0 0 0 0 0 0 0 1230 
01/05/93 0 0 0 0 0 0 0 0 1230 
01/06/93 0 0 0 0 0 0 0 0 1230 
01/07/93 0 0 0 0 0 0 0 0 1230 
01/08/93 0 0 0 0 0 0 0 0 1220 
01/09/93 0 0 0 0 0 0 0 0 1220 
01/10/93 0 0 0 0 0 0 0 0 1220 
01/11/93 0 0 0 0 0 0 0 0 1220 
01/12/93 0 0 0 0 0 0 0 0 1220 
01/13/93 0 0 0 0 0 0 0 0 1220 
01/14/93 0 0 0 0 0 0 0 0 1220 
01/15/93 0 0 0 0 0 0 0 0 1220 
01/16/93 0 0 0 0 0 0 0 0 1220 
01/17/93 0 0 0 0 0 0 0 0 1220 
01/18/93 0 0 0 0 0 0 0 0 1220 
01/19/93 0 0 0 0 0 0 0 0 1220 
01/20/93 0 0 0 0 0 0 0 0 1220 
01/21/93 0 0 0 0 0 0 0 0 1210 
01/22/93 0 0 0 0 0 0 0 0 1210 
01/23/93 0 0 0 0 0 0 0 0 1210 
01/24/93 0 0 0 0 0 0 0 0 1210 
01/25/93 0 0 0 0 0 0 0 0 1210 
01/26/93 0 0 0 0 0 0 0 0 1210 
01/27/93 0 0 0 0 0 0 0 0 1210 
01/28/93 0 0 0 0 0 0 0 0 1210 
01/29/93 0 0 0 0 0 0 0 0 1210 
01/30/93 0 0 0 0 0 0 0 0 1210 
01/31/93 0 0 0 0 0 0 0 0 1210 
----- ----·-- ------ ------ ------ ------ ---- ---- ------ ------
Mo. Total 0 0 0 0 0 
PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
October 10, 1992 
Mr. Thomas Arizumi, Chief 
Environmental Management Division 
State Department of Health 
P.O. Box 3378 
Honolulu, Hawaii 96809 
SUBJ: UIC PERMIT NO. UH-1529 
Dear Tom, 
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Enclosed is a copy of a report on recent mechanical integrity tests 
of Well KS-1A. The tests were performed in August and September, 
1992, in accordance with PGV's casing Monitoring Program and 
conclusively demonstrate the mechanical integrity of the well. The 
tests were done without the hangdown string in place. We expect to 
install a 5-inch hangdown string this week and will request your 
final approval of the well for injection service when that work is 
completed. 
Enclosed with each copy of the report are copies of the two 
temperature logs, the casing inspection caliper log and the 
pressure recorder chart from the casing pressure test. 
Also enclosed is the report for the casing integrity test of KS-3 
containing the available test data. It is not in final form as we 
are still waiting on the drafted surveys. As soon as these are 
available they will be sent to you. However, all the data is 
attached for your review and computer printed graphs are included. 
If you wish to discuss the test results or need additional 
information, please call Bob Verity or myself. 
Sincerely, ' 
~K~~~~~ 
Environmental Manager 
cc: steve Morris, PGV (w/ encl.) 
Manabu Tagamori, DLNR (w/ encl.) 
File: KS-1A (wfo encl.) 
Memo: a:21394 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
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PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
92 U C T 7 P 2: <1 'l 
October 5, 1992 
Mr. Manabu Tagamori, Deputy Director 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 
SUBJ: KS-1A FIVE INCH HANGDOWN LINER MODIFICATION 
Dear Manabu, 
Puna Geothermal Venture (PGV) hereby submits a modification plan to 
install a 5 11 hangdown liner in Well Kapoho State 1A (KS-1A) for 
your information and approval. 
Please call me if you have any questions or would like additional 
information. 
Sincerely, 
~ 
Thomas G. Kizis 
Environmental Manager 
;em 
cc: s. Morris 
File: 14.3.1 
Memo: 21382 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 
5 INCH HANGDOWN LINER:WELL KS-1A 
5 INCH CASING TO BE RUN UTILIZING A CRANE 
1. MOVE IN AND RIG UP EQUIPMENT FOR RUNNING A 5 INCH HANG DOWN 
LINER IN WELL KS-1A. 
2. RIG UP OVER THE EXISTING WELLHEAD VALVE WITH A DOUBLE RAM 
BLOWOUT PREVENTER AND HYDRIL. TEST PREVENTER AND HYDRIL 
AGAINST THE WELLHEAD VALVE TO 1500 PSI. HAVE THE BOP TEST 
WITNESSED BY A REPRESENTATIVE OF DLNR. 
3. INSTALL OVER THE TOP OF THE HYDRIL A WORKING PLATFORM SUITABLE 
FOR RUNNING TUBING AND CASING. 
4. POSITION A 100 TON CRANE ON LOCATION SO THAT IT CAN PICK UP 
AND RUN IN THE HOLE 3 1/2 INCH DRILL PIPE AND 5 INCH CASING. 
IT MAY BE NECESSARY TO HAVE A SMALLER CRANE ON LOCATION TO 
PICK UP PIPE AND THE 150 TON CRANE SO POSITIONED THAT ITS ONLY 
FUNCTION WILL BE TO RUN PIPE IN AND OUT OF THE WELL. THE 
TOTAL WEIGHT OF THE 5 INCH STRING IN AIR WILL BE 91000 LBS. 
5. KILL WELL WITH WATER AND KEEP DEAD. 
5A. PICK UP RTTS TOOL AND RUN IN HOLE WITH 3 1/2 INCH DRILL 
PIPE TO A DEPTH SUFFICIENT TO SET THE RTTS INSIDE THE 7 INCH 
CASING. RUN RTTS WITH SUB SEA VALVE INSTALLED AND BOPE ON TOP 
OF DRILL PIPE. PRESSURE TEST AGAINST THE RTTS TOOL TO 2000 
PSI. 
5B. KEEP WELL DEAD WITH WATER THROUGH 3 1/2 INCH DRILL PIPE 
AND RTTS. 
6. NIPPLE DOWN BOPE AND MASTER VALVE; REMOVE WORK PLATFORM. 
GA. 
BOPE 
INCH 
CLOSE DRILL PIPE 
AND MASTER VALVE 
DRILL PIPE. 
BOP AND DISCONTINUE INJECTION. STRIP 
OFF OF EXPANSION SPOOL OVER THE 3/1/2 
GB. STRIP 8 INCH HANGER SPOOL, MASTER VALVE AND BOPE ON TO 
EXPANSION SPOOL. RESUME WATER INJECTION THROUGH 3 1/2 INCH 
DRILL PIPE TO KEEP WELL DEAD. 
GC. NIPPLE UP HANGER SPOOL, MASTER VALVE AND BOPE. 
GD. REINSTALL WORK PLATFORM. 
7. PRESSURE CHECK BOP'S, MASTER VALVE, AND NEWLY INSTALLED LINER 
HANGER TO 2000 PSI. HAVE THE TEST OF BOP EQUIPMENT WITNESSED 
BY DLNR REPRESENTATIVE. 
8. RETRIEVE RTTS TOOL FROM 7 INCH CASING. PULL OUT OF HOLE 
LAYING DOWN 3 1/2 INCH DRILL PIPE. SHUT DOWN OPERATIONS UNTIL 
MORNING, KEEP WELL DEAD BY PUMPING COLD WATER. 
9. RIG UP TO RUN 5 INCH CASING. KEEP WELL DEAD BY PUMPING COLD 
WATER. CASING IS TO BE RUN WITH A CRANE UTILIZING A CASING 
CREW TO MAKE UP AND RUN THE CASING. THE CASING WILL BE RUN 
KEEPING THE WELL DEAD BY CONTINUALLY PUMPING COLD WATER INTO 
THE WELL THROUGH THE 3 INCH WING VALVES ON THE 9 5/8 INCH 
EXPANSION SPOOL. RIG UP AND RUN 3730 FT. OF 5 INCH, 
23.20#/FT, L-80, NEW VAM CASING. HANG CASING IN DONUT ON 8 
INCH BY 5 INCH DONUT HANGER USING 5 INCH DRILL PIPE TO LAND 
DONUT. BACK OFF DRILL PIPE FROM LINER HANGING DONUT AND 
SECURE LINER HANGER IN SPOOL WITH LOCK DOWN NUTS. 
10. RIG UP AN AIR COMPRESSOR TO THE 5 INCH BY 7 INCH ANNULUS 
AND PRESSURIZE THE ANNULUS WITH AIR TO THE SHOE OF THE 5 
INCH CASING. OBSERVE THE ANNULUS PRESSURE FOR LEAKS, ONCE THE 
ANNULUS IS SECURED, NIPPLE DOWN BOPE AND WORK PLATFORM 
RELEASE CRANE AND CREWS FROM LOCATION. 
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PUNA GEOTHERMAL VENTURE 
MECHANICAL INTEGRITY TESTS OF WELL KS-1A 
August and September 1992 
Mechanical integrity tests consisting of shut-in temperature 
logs, a casing pressure test and a casing caliper log were 
performed on injection well KS-1A in August and September, 1992. 
The tests confirmed that there is no casing leak and no interzonal 
communication behind casing. 
Casing Pressure Test 
The KS-1A casing was pressure tested with compressed air to 
1,400 psig at the wellhead beginning at 1745 hrs on September 25, 
1992. The well was pressurized through a wing valve on the 
wellhead with a drilling compressor, and then the valve was shut 
and remained shut for the duration of the test. As shown on the 
attached copy of the pressure recorder chart, the pressure held 
with no leakoff for 37.5 hours until the test was terminated at 
0720 hrs on September 27, (With regard to the recorder chart, note 
that the pressure element range is 0 - 2,000 psi and the chart 
range is 0 - 500, so the chart readings must be multiplied by a 
factor of 4.) The pressure recorder readings were confirmed with 
a conventional pressure gauge. 
Figure 1 is a graph showing the normal static pressure profile 
in the well and a linear approximation of the pressure profile of 
air with a 1,400 psig wellhead pressure. The figure shows that the 
water level in the wellbore was depressed to 4,580 ft, which is 519 
ft below the casing shoe at 4,061 ft (Figure 2). This indicates 
clearly that there is no leakage around the casing shoe and that 
there is virtually no permeability in the formation between the 
casing shoe and 4,580 ft. 
Shut-in Temperature Logs 
Shut-in temperature logs were run in KS-1A on August 19 and 
20, 1992, following injection of produced geothermal fluid during 
the flow test of production well KS-8. Prior to the temperature 
logs, KS-1A had been on injection for five days at wellhead 
pressures in the range of o - 220 psig and an average injection 
water temperature of about 145°F. It was shut in at 2015 hrs on 
August 18, 1992, immediately following termination of the KS-8 flow 
test. The first temperature log was run beginning at 2340 hrs on 
August 19, 27.4 hours after shut-in. The second was run on August 
20, 38 hours after shut-in. Both logs are plotted in Figure 3, 
along with the true static temperature profile. The static profile 
was run in 1990, when there was a cement plug in the casing at 
3,542 ft. It is the most representative static temperature profile 
for the well. Although it does not cover the entire cased 
interval, it is adequate as a reference profile for shut-in 
temperature logs. 
.- --
The recent logs show normal thermal recovery following 
injection and give no indication of fluid communication behind 
casing. The temperature spike at 3,800 ft (about 250 ft above the 
casing shoe) is characteristic of the rapid reheating that occurs 
where a fracture carrying high-temperature geothermal fluid 
intersects the wellbore. This rapid recovery indicates there was 
no invasion by injected water and further confirms cement integrity 
at the casing shoe. The sharp dropoff in temperature at 4,600 ft 
indicates that injected water is entering the formation at that 
depth and below. Above 4,600 ft, the formation is apparently not 
taking injected water, which is consistent with the fact that the 
casing pressure test indicated no permeability in the formation 
between the shoe and 4, 5'8 0 ft. 
Casing Caliper Log 
On September 30, 1992, a casing inspection caliper log was run 
in the 7-inch tieback casing in KS-lA. This log was not required 
under PGV's Casing Monitoring Program, but PGV chose to run it for 
a more complete evaluation of the well. The log indicates no 
significant irregularities in the casing. 
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PUNA GEOTHERMAL VENTURE! 
KS-1 A CASING 
SCHEMATIC AF1ER REWORK 
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PUNA GEOTHERMAL VENTURE 
KS-1A STATIC TEMPERATURE PROFILES 
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State of Hawaii 
Department of Land and Natural Resources 
Division of Water Resource Management 
CASING PRf..SS~ 
lnstrucclons: Please Pfinr or rype and send completed rorm wflh any anachmcnta to Division o( Water Resource Meneaemenr, P.O. 
Bo1 373. Honolulu. Html! 9689? 
Refem1ce DI.NR Roaulltlonl: 
!13·183·76 (b) ")l ~a•lnsslrinr shall be pr.,..ure '"''td afiO< cemonllna and before C<lmmendnaany Olhor opera!lons 
on 1he well. Minimum oatlniJ.,Jftt p<..,ure shalf be approximately one-third or !he manufac1urer'o raled ln1emal rlcld p..,.ure; 
provided lhallhe resl ...-ure shall not be less !han tl• hundred pound• per "luare Inch and 1reator than ISOO pounda per tquoR! 
Inch. In ..... wheR! combination llrinp '"' lnvolvod, I he abow rest p...,.u..,. shalf apply 10 lhe lowes! pn!SSUre·raled caslns used. 
Test prenures shall be applied for a period or thlny minutes. 1t • drop or more than ten percent of the tete p~ure ehoufd oc~r, 
the ca1lns Of cement job shell be cooslde!red defective and eornctiVi! mPa!ur~ ~h~ll be taken berore commendns any further 
oporatlons on lhe well. 
Caf!ns Pressure Test: 
1. 
2. 
3. 
4. 
s. 
6. 
7. Time of test ---"~;,..;'..:../...:o"--0--'-h-"u"": .. '------------------
8. Depth of hole !~~· c:/1 / ,I. l:_v !: ~ /(f~-;4¢'//, ·c; I 7 lo 
9. 7 'I j .:#-Size of last casing string _.._ _ ____,, .__-....,£_,o'--_.c2""'-'7' ____________ _ 
10. Depth to top of casing (Casing Lap) __:./_..<'::.>«t...Lc.:&:.a..'"''Cc:._ _________ _ 
11. Depth to bottom of casing (Casing Shoe) --·.;.:..:....l.2:::.·:....LL------------
12.(a) Pressure at which casing tested (to Master Valve) -"'l'-''?o:::!:::o.:::o_.tf ______ _ 
(b) Drop In Pressure to (after 30 minutes) /Cle -"P-
.., -il 
13.(a) Pressure at which Blind Rams tested --~/-QU!a...-----------
(b) Drop In Pressure to (after 30 minutes) __ -__:0:,.:__- __________ _ 
:/) 
14.(a) Pressure at which Pipe Rams tested _ __,,.;:~)oS::.-.f:.O:;:_c:...' ------------
(b) Drop in pressure to (after 30 minutes) __ -_sO,;.::-:._ ___________ _ 
I , .. ·I 
AUTHORIZATION TO OPERATE UNDER THE 
UNDERGROUND INJECTION CONTROL PROGRAM 
·/ I 
'.; '• 
Permit No. UH-1529 
In compliance with the provisions of the Safe Drinking Water Act, Chapter 
340E, Hawaii Revised Statutes (HRS), as amended, and Hawaii Administrative Rules, 
Title 11, Chapter 23, Underground Injection Control; 
PUNA GEOTHERMAL VENTURE 
is authorized to operate a Class V, Subclass B, geothermal reinjection well system 
consisting of two (2) reinjection wells; known as geothermal wells Kapoho State lA 
(KS-lA) and Kapoho State 3 (KS-3): 
Reinjection Well No. 
KS-lA 
KS-3 
Located on Well Pad 
A 
E 
Approx. Wellhead Elevation 
Above Mean Sea Level 
617 feet 
618 feet 
and having the specifications as listed in Figure No. 1 and Figure No. 2, 
respectively; to reinject the geothermal fluids consisting of geothermal brine, 
geothermal steam condensate, and geothermal noncondensible gases which are produced 
during the operation of the well field and power plant; and the intermittent 
inclusion of reinjection supplement water; back into the geothermal reservoir at 
an interval between the approximate depths of 3,900 feet and 7,300 feet; 
located at the facility's address of 14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 
96778; at Tax Key Number, 3rd Div. 1-4-01:2 and 19; at the approximate well pad 
coordinates: 
Well Pad A: Latitude 19° 28' 49'' N and Longitude 154° 53' 35" W; 
Well Pad E: Latitude 19° 28' 41" N and Longitude 154° 53' 40" W; 
in accordance with monitoring requirements and other conditions set forth in Parts 
I, II and III hereof. 
This permit will become effective upon issuance. 
This permit and the authorization to operate the reinjection wells will expire 
at midnight, 
Issued on the day of i -
~ .. J;-' ~'! 
(For) Director of Health 
PART I 
PERMIT NO. UR-1529 
Page 2 of 16 
A. THE OPERATION OF THE REINJECTION WELLS SHALL BE LIMITED TO: 
1. Effluent Characteristics 
The reinjection of geothermal fluids consisting of geothermal brine, 
geothermal steam condensate, geothermal noncondensible gases and 
reinjection supplement water that may include the chemical parameters 
as listed in Table No. 1 as being representative of the geothermal 
fluid. 
2. Reinjection Limitations 
(a) Reinjection Pressure: 
The reinjection pressure as measured at the well head shall not 
exceed 500 psi gauge or the fracture pressure of the receiving 
formation, whichever is less. 
(b) Reinjection Quantity and Rate: 
The reinjection quantity and rate shall be commensurate with 
the production of up to twenty-five (25) megawatts, net power. 
The maximum reinjection rate shall be limited to a total of 
approximately 675,000 lbs. /hr. with the approximate composition 
of: 
Steam Condensate 
Brine 
Supplement Water and/or 
Brine from the Storage Pits 
Total Noncondensible Gases 
Total 
505,816 lbs./hr. 
128,250 lbs.jhr. 
39,751 lbs.jhr. 
1, 183 lbs. /hr. 
675,000 lbs.jhr. 
The maximum quantity of injectate, based on any 24-hour period 
of operation, shall not exceed 16,200,000 lbs. 
(c) Concentrations of the Effluent: 
The concentrations of the chemical parameters of the geothermal 
fluid listed in Table No. 1 are recognized as being variable 
and peculiar to the geothermal resource and the processes of 
geothermal energy production. Therefore, concentrations as 
such, for the purpose of setting maximum chemical levels, are 
not listed in this permit; however, chemical analyses are 
required as detailed in Part I, Section B of this permit. 
(d) Prohibited From Reinjection: 
PART I 
PERMIT NO. UH-1529 
Page 3 of 16 
There shall be no reinjection disposal of fluids other than the 
geothermal fluid and reinjection supplement water as described 
in Part I, Section Aal. Furthermore, there shall be no 
reinjection disposal of: 
- Hazardous wastes without the prior written authorization of the 
Director; 
- Domestic wastewater as defined in Hawaii Administrative Rules, 
Title 11, Chapter 62, "Wastewater Systems 11 ; and 
- Any designed chemical inclusion to the geothermal fluid unless 
recognized and approved by this permit. 
B. MONITORING AND REPORTING REQUIREMENTS: 
1. Injectate and Reinjection Well Monitoring 
PART I 
PERMIT NO. UH-1529 
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(a) Samples and measurements taken as required herein shall be 
representative of the volume and nature of the geothermal fluid 
and reinjection supplement water. 
Detailed records of the operation of the reinjection wells shall 
be kept by the operator. Records shall include, but not be 
limited to, the following information: 
(1) Type of injectate; 
(2) Quantity of injectate; 
(3) The method of reinjection; 
(4) The rate of reinjection; 
(5) Reinjection pressure for wells situated in caprock areas 
overlying volcanic aquifers under artesian pressure. 
(6) The exact date and time of the measurement; 
(7) The person(s) who performed the measurement; 
(8) The dates the analyses were performed; 
(9) The person(s) who performed the analyses; 
(10) The analytical techniques or methods used; 
(ll) The results of all required analyses and permit limits; 
(b) A daily record of the injectate quantity being discharged into 
the reinjection wells shall be maintained. Injectate quantity 
recordings shall be continuously made with the use of instruments 
that directly measure and record the flow of the injectate. 
(c) When reinjection supplement water is being used, a record of the 
reinjection supplement water quantity being discharge into the 
reinjection wells shall be maintained. The recordings shall be 
continuously made with the use of instruments that directly 
measure the flow of the supplement water. 
(d) Representative samples (three types) of the injectate shall be 
collected from a collection point to be established by the 
facility and approved by the Department, and analyzed as 
described: 
Type I Sample: 
(1) Type I samples shall be collected and analyzed at least 
once every 30 days. 
(2) Type I samples shall be analyzed for the chemical parameters 
listed in Table No. 1. 
(3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
Type II Sample: 
PART I 
PERMIT NO. UB-1529 
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(1) Type II samples shall be collected and analyzed at least 
once every 90 days. 
(2) Type II samples shall be analyzed for Ignitability, 
Corrosivity, Reactivity, and Method 1311: Toxicity 
Characteristic Leaching Procedure (TCLP) as described in 
40 CFR, Part 261, Appendix II. Reference is hereby made 
to Table No. 2 which lists the chemical parameters for which 
analysis shall be conducted under Method 1311. Regulatory 
levels of the chemical parameters are listed for reference. 
( 3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
Type III Sample: 
(1) Type III samples shall be collected and analyzed at least 
once every 90 days. 
(2) Type III samples shall be analyzed for volatile organic 
compounds as described in 40 CFR, Part 136, Appendix A, 
Method 624. 
( 3) The analytical results shall be submitted to the Department 
after each analytical event and a copy shall be kept on file 
at the facility. 
(e) Laboratory analysis shall be conducted by a laboratory approved 
by the Department. Methods of analysis shall be as stated herein 
or approved by the Department. 
(f) Regarding sample Type II and Type III, the permittee shall notify 
the Department at least seven ( 7) days prior to the date of sample 
collection. Any Type II and Type III samples which are collected 
without the acknowledgement and inspection by the Department will 
not serve to comply with the monitoring and reporting requirements 
of this permit. 
{g) A reinjection well status report shall be submitted to the 
Department at least once every 90 days. The reinjection well 
status report shall describe the performance of the reinjection 
well and shall be the basis for the facility to establish 
continuous performance monitoring. The report shall be made by 
a professional engineer or geologist proficient in geothermal 
reinjection practices and geothermal energy production. 
2. Upset Condition 
PART I 
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{a) In the event of an upset of facility operations that would require 
the discharge of geothermal injectate to be diverted from the 
reinjection well to any other ground disposal system, such as a 
surface impoundment, a daily record of the quantity being 
discharged into the disposal system shall be maintained. 
Discharge quantity recordings shall be continuously made with the 
use of instruments that directly measure the flow of the effluent. 
(b) A summary of the daily discharges resulting from each upset event 
shall be submitted to the Department within 15 days after the 
cessation of the upset event. 
(c) Discharges of geothermal injectate to any ground disposal system 
does not preclude the implementation of all sampling, analyses, 
and reporting conditions of this permit. 
3. Additional Monitoring and Reporting 
If the operation of the reinjection wells is additionally regulated by 
other pollution control programs, e.g., National Pollutant Discharge 
Elimination System (NPDES), the adherence to those monitoring and 
reporting requirements shall be considered a requirement of this permit. 
4. Records Retention 
All records and information resulting from the monitoring activities 
required by this permit including all records of analyses performed, 
calibration and maintenance of instrumentation and recordings from 
continuous monitoring instrumentation shall be retained on site for a 
minimum of three (3) years from the date of the sample and shall be 
made available for inspection by the Director. This period may be 
extended by the request of the Director at any time. 
5. Anticipated Changes 
The permittee shall give advance notice to the Director of any planned 
changes in the permitted facility or activity which may change any 
operating characteristics or conditions of the reinjection wells; or 
which may result in noncompliance with the permit conditions. 
6. Notification of Change in ownership or Control 
In the event of any change in ownership or control of the reinjection 
wells, the owner shall report the change to the Director in writing at 
least one month prior to closing. Until such time as the permit is 
revoked and/or reissued, the permittee of record shall be responsible 
for the operation of the reinjection wells and for damages resulting 
from improper operation of the reinjection wells. 
7. Twenty-Four Hour Reporting 
PART I 
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The permittee shall report any deviation from the permit, including: 
(a) Any monitoring, or other information, which indicates that any 
contaminant may cause an endangerment to a USDW; or 
(b) Any noncompliance with a permit condition or malfunction of the 
injection system which may cause fluid migration into or between 
USDWs. 
Such information shall be provided orally within 24 hours or the next 
business day of the Department from the time the permittee becomes aware 
of the circumstances. A written submission shall also be provided 
within five (5) days of the time the permittee becomes aware of the 
circumstances. The written submission shall contain a description of 
the noncompliance and its cause, including exact dates and times, and 
if the noncompliance has not been corrected, the anticipated time it 
is expected to continue; and steps taken or planned to reduce, eliminate 
and prevent reoccurrence of the noncompliance. 
Oral reports shall be made to the Safe Drinking Water Branch at 
(808)586-4258 (Honolulu) or call toll free from the neighbor islands 
at l-800-468-4644, ext. 64258. In addition, for neighbor island 
occurrences, the Safe Drinking Water Branch Sanitarian shall be notified 
at (808)933-4552. The Director may waive the written report on a case-
by-case basis if the oral report has been received immediately. 
8. Definitions 
(a) The "Department" means the Department of Health, State of Hawaii. 
(b) The "Director" means the Director of Health or a duly authorized 
representative. 
(c) "Facility or activity" means any UIC "reinjection well" or any 
other facility or activity that is subject to regulation under 
the UIC Program. 
(d) "Fluid" means any material or substance which flows or moves 
whether in a semisolid, liquid, sludge, gas or any other form or 
state. 
(e) "Hazardous waste" means the same as defined in HRS, Chapter 
342J-2 and state administrative rules. 
(f) "Reinjection well" means a "well" into which "fluids" are being 
emplaced or reinjected. 
(g) "Reinjection pressure" means the head increase in the well bore 
with respect to static groundwater level. 
(h) "USDW" means "underground source of drinking water" as defined 
in Hawaii Administrative Rules, Title 11, Chapter 23, Underground 
Injection Control. 
A. MANAGEMENT REQUIREMENTS: 
1. Change in Discharge 
L-
PART II 
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All operations of the reinjection wells authorized herein shall be 
consistent with the terms and conditions of this permit. The operation 
of the reinjection wells identified in this permit at volumes in excess 
of that authorized shall constitute a violation of the permit 
conditions. Any anticipated facility expansions, production increases, 
or process modifications which will result in new, different, or 
increased discharges of pollutants must be reported by submission of 
a new UIC application or, if such changes will not violate the effluent 
limitations specified in this permit, by notice to the permit issuing 
authority of such changes. Following such notice, the permit may be 
revoked or modified to specify and limit any pollutants not previously 
limited. 
2. Signatory Requirements 
All reports or information submitted to the Director shall be signed 
and certified in accordance with Title 11, Chapter 23, Underground 
Injection Control, Section 12(b), Hawaii Administrative Rules. 
3. Availability of Reports 
All reports prepared in accordance with the terms of this permit shall 
be available for public inspection, with the approval of the Director, 
at the offices of the Director. Permit applications, permits, and well 
operation data shall not be considered confidential. 
4. Proper Operation and Maintenance 
The permittee shall at all times properly operate and maintain all 
facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the permittee to operate 
the reinjection wells. Proper operation and maintenance include, but 
are not limited to, effective performance, adequate funding, adequate 
operator staffing and training, adequate laboratory and process 
controls, including appropriate quality assurance procedures. 
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5. Reapplication 
If the permittee desires to continue an activity regulated by this 
permit after the expiration date of this permit, reapplication shall 
be made on the application forms then in use. This reapplication should 
be made not later than 180 days before this permit expires in order to 
facilitate processing of the renewal. 
6. Abandonment Requirements 
The owner who wishes to abandon the reinjection wells shall submit an 
application containing the details of the proposed abandonment. The 
Department will review the application and may require an abandoned 
well to be plugged in a manner which will not allow detrimental movement 
of fluids between formations. Abandonment procedures shall also comply 
with other applicable regulations of the Department of Land and Natural 
Resources. 
B. GENERAL CONDITIONS 
1. Operating Conditions 
(a) No reinjection wells shall be operated, modified or otherwise 
utilized without a UIC permit issued by the Department. 
(b) No person shall construct, operate, maintain, convert, plug, 
abandon or conduct any other reinjection activity in a manner 
which allows the movement of fluid containing a contaminant into 
underground sources of drinking water, if the presence of that 
contaminant may cause a violation of any primary drinking water 
rule or may otherwise adversely affect the health of one or more 
persons. 
(c) The reinjection wells shall be operated in such a manner that does 
not violate any of Title 11, Hawaii Administrative Rules, 
regulating various aspects of water quality and pollution, and 
Chapter 342, HRS. The rules include: 
(d) 
( 1) 
( 2 ) 
( 3) 
If at 
cause 
shall 
Chapter 11-20, "Potable Water Systems"; 
Chapter 11-55, "Water Pollution Control"; and 
Chapter 11-62, "Wastewater Systems". 
any time the Department learns that a reinjection well may 
a violation of primary drinking water rules, the Department 
order the owner to take such actions as may be necessary 
to prevent the violation, including, where required, cessation 
of operation of the reinjection well. 
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(e) Notwithstanding any other provision of this section, the 
Department shall issue a cease and desist order, effective 
immediately, upon receipt of information that a contaminant which 
is present in, or likely to enter, a system supplying water for 
human consumption, poses an imminent and substantial danger to 
the health of a person or persons. 
2. Permit Issuance 
A copy of this permit shall be retained by the facility and shall be 
made available for inspection by the Director. 
This UIC permit shall not be transferable from the reinjection well 
owner to any other person. 
This UIC permit shall be subject to revocation, suspension or revision 
by the Director if, after notice and opportunity for a contested 
hearing, it is determined that: 
(a) There is a violation of any term or condition of the UIC permit; 
or 
(b) The UIC permit was obtained by misrepresentation, or failure to 
fully disclose all relevant facts; or 
(c) The UIC permit was willfully defaced, altered, forged or 
falsified; or 
(d) There is a change in any condition that requires either a 
temporary or permanent reduction or elimination of the permitted 
reinjection; or 
{e) There is a failure to comply with these rules or any other 
applicable rules or laws. 
All permit conditions will remain in effect despite the filing of a 
request by the permittee for a permit revocation and reissuance, or 
termination, or a notification of planned changes or anticipated 
noncompliance. 
3. Permit Modification 
Any modification, 
only by written 
Department. 
4. Duty to Mitigate 
alteration, or change to this permit shall be made 
supplement or reissuance of the permit by the 
The permittee shall take all reasonable steps to minimize or correct 
any adverse impact on the environment resulting from noncompliance with 
this permit. 
5. Property Rights 
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The issuance of this permit does not convey any property rights in 
either real or personal property, or any exclusive privileges, nor does 
it authorize any injury to private property or any invasion of personal 
rights, nor any infringement of Federal, State or local laws or 
regulations. 
6. The Director shall have the right to enter premises on which any 
reinjection well system is located; to inspect any equipment, operation, 
or sampling of any reinjection well system; to take effluent samples 
from any reinjection well system; and to have access to and copy any 
record required to be kept pursuant to this permit. 
7. Need to Halt or Reduce an Activity not a Defense 
It shall not be a defense for a permittee in an enforcement action that 
it would have been necessary to halt or reduce the permitted activity 
in order to maintain compliance with the conditions of this permit. 
8. Penalties 
It shall be a violation of Chapter 11-23 for any owner or operator of 
a reinjection well to construct, operate, maintain or close that well 
unless authorized by this chapter or by a permit or order to do so. 
It shall also be a violation of this chapter for any owner or operator 
to fail to comply with all of the applicable terms of the authorization, 
including those relating to inspection, monitoring, record keeping, and 
reporting. Compliance with a corrective order shall not excuse the 
basic violation. Any person who violates any provision of this chapter 
on the permit shall be subject to the penalties provided in section 
340E-8, HRS or section 11-23-21, HAR. 
9. Severability 
The provisions of this permit are severable, and if any provision of 
this permit, or the application of any provision of this permit to any 
circumstance, is held invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be 
affected thereby. 
A. OTHER REQUIREMENTS: 
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1. This permit shall be further subjected to the following provisions: 
(a) The implementation of the ""Hydrologic Monitoring Program"" prepared 
by Science Applications International Coporation dated April 1990, 
or as modified with the written approval of the Department. 
(b) The implementation of the "Production and Reinjection Well Casing 
Monitoring Program" prepared by Puna Geothermal Venture, completed 
in November 1991, or as modified with the written approval of the 
Department. 
(c) This permit herein acknowledges that conditions affecting the 
Hydrologic Monitoring Program and the Production and Reinjection 
Well Casing Monitoring Program could warrant the reevaluation of 
the monitoring programs to address changing concerns. 
Modifications to the monitoring programs, resulting from 
reevaluations, shall be approved by the Department before 
implementation. 
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UNA GEOTHbRMAL VENTURE 
, Hawaii Partnership 
April 10, 1992 
John c. Lewin, M.D. 
Director 
Department of Health 
P.O. Box 3378 
Honolulu, HI 96801 
SUBJ: UNDERGROUND INJECTION CONTROL (UIC) 
UIC APPLICATION NO. UH-1529 
Dear Dr. Lewin: 
Pursuant to the 
1990, to Puna 
Department of Health (DOH) 
Geothermal Venture (PGV) 
c.J1 
(,,._, 
c.n 
co 
letter of March 16, 
which outlined the 
requirements necessary for issuance of an Underground Injection 
Control (UIC) Permit to Operate (UIC Application No. UH-1529), PGV 
respectfully submits the following: 
For Well Kapoho State 1A (KS-1A) 
1) Engineering/Geologic Report 
2) Casing Monitoring Program 
The Hydrologic Monitoring Program for KS-1A was submitted in April 
of 1990. 
For Well Kapoho State 3 (KS-3) 
1) Casing Inspection and Injection Test Report 
Items previously submitted for KS-3 were a Hydrologic Monitoring 
Program (April, 1990), a Casing Monitoring Program (November 21, 
1991) and an Engineering/Geologic Report (November 12, 1991). 
Based on these submittals, Puna Geothermal Venture respectfully 
requests that we be issued an Underground Injection Control Permit 
( UIC Application No. UH-1529) and Fermi ts to Operate Injection 
Wells Kapoho State lA (KS-lA) and Kapoho State 3 (KS-3). 
14-3860 Kapoho Pahoa Road. Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 1337, Hi1o, Hawaii 96721-1337 
John C. Lewin, M.D. 
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If you have questions or require additional information, please 
contact me. 
TK/vla 
cc: W. Paty, DLNR 
C. Hew, DOH 
M. Tagarnori, DLNR 
J. Swift, DLNR 
J. Florez, DLNR 
E. Tanaka, DLNR 
R. Nakano, HCPD 
S. Morris, PGV 
D. Berube, PGV 
B. Rickard, PGV 
J. Sternfeld, PGV 
Memo No: B21202 
Files: KS-1A, KS-3, UIC 
PUNA GEOTHERHAL VENTURE November 21, 1991 
PRODUCTION AND INJECTION WELL 
CASING !10NITORING PROGRAM 
1. INTRODUCTIO~ 
1.1 Background 
Pursuant to Underground Injection Control (UIC) Permit 
No. UH-1529, the Halvaii State Department of Health (DOH) 
requires Puna Geothermal Venture (PGV) to develop a 
Casing ~onitoring Program (C~P) regarding production and 
injec~~on wells. This program is to be subnitted to and 
approved by DOH prior to start of operation of injection 
wells drilled under permit UH-1529, for the PGV project 
site. 
1. 2 Purpose 
The purpose of this CMP is to specify the observations, 
tests, drilling operations and, if necessary, remedial 
actions required to insure that the mechanical integrity 
of production and injection casing and cement is 
maintained throughout the drilling, testing and operation 
of PGV wells. The cemented and hung casing strings that 
are used in the PGV wells are designed to prevent 
contamination of any underground sources of drinking 
water (USDW) by either reservoir fluid in production 
wells or power plant effluent in injection wells. 
Contamination of the USDW's might occur if the casing 
strings are breached due to corrosion or mechanical 
failure or if there is a failure of the cement to seal 
the casing/borehole annulus above the zone of injection 
or production. The casing monitoring program described 
below is designed to detect and diagnose a loss of 
mechanical integrity in the casing or cement. Remedial 
actions required to restore mechanical integrity are also 
described. 
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1.3 Scope 
This CMP covers all production and injection wells 
drilled by PGV and all existing wells that were drilled 
by previous operators on the 500 acre PGV site which to 
date have not been plugged and abandoned. 
1.4 Hydrogeologic Basis for the Casing Monitoring Program 
pgv\ c:asinteg 
. -;,· __ -~-- _:,· 
The hydrogeologic basis for the C!1P is derived from 
data available from the drilling of five production 
wells to depths ranging from 6500' to 8000' and by two 
shallow ~onitoring wells drilled to depths of 640' and 
720' (Figure l). 
1.4.1. 
l. 4. 2 
The shallo\vest zone extending f:::-on surface 
(approxi~ately 620' above sea level) to about 
7' above nean sea level is u::saturated and 
cc:nsists of a highly permeable sequence of 
subareal basalt flows and inte~~low breccias. 
Within the project area this zone varies in 
thickness from 600' to 720' depending en the 
surface elevation. Numerous cracks with 
·.vidths of up to 2' traverse the area. These 
cracks are vertical or very s~eeply dipping 
and reach from the surface to at least the top 
of the war~ unconfined acul:er described 
below. This is evidenced by-the discharge of 
warm moist air from many of these cracks. The 
cracks trend parallel to the major structures 
and lineaments of the Lower East Rift Zone. 
The zone below the unsaturated surface rock 
consists of an unconfined aquifer which 
contains ground water with varying degrees of 
natural contamination from the underlying 
geothermal system. This zone is approximately 
1400' thick with the water surface elevation 
controlled by sea level according to the 
Ghyben-Herzberg model. The unconfined aquifer 
surface in the project area is approximately 
7' above mean sea level. Based on the model, 
the thickness of the low salinity lens is 
therefore about 280'. This constitutes the 
usow. The salinity of the underlying water 
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will probably approach that of sea water. The 
temperature of the unconfined aquifer zone 
ranges from 95° to 192° F. in the project area 
and tends to be nearly isothernal throughout 
the entire interval, indicating good vertical 
mixing. A detailed descrip~ion of this 
aquifer is given in the Puna Geothermal 
Venture Hydrologic Monitoring Program 
submitted to DOH in April 1990. 
The interval from 1400' bel01; sea level to 
2400' belm.; sea level (2000' t:; 3000' GL in 
Figure 2) is characterized by an extremely 
steep thermal gradient in the range of 3 0 
F/100' or more. The stee; temperature 
gradient is characteristic of c:=nductive heat 
transfe~ and indicates t~e zone has 
essentially ze~o vertical permea~ility. Thus, 
the zone ap9ears to te an effec~~ve aquitard 
separat~~g ~he high ~e~perat~~e geot~er~al 
fluid be~ow from the lc~ temperature 
uncon:ined aquifer ove~lying i~. Locally the 
ac;:ui -:a.:-d exhibi -::s natural leak::.~e as i:-t the 
area of H'r'i-2 ar.d GT~V-III wte::-e anomalously 
high shal.lccN ground ~-.rater te::;e::-atu::-es and 
salinities are observed. 
Bet~een -::he depths 2400' and 4320' below sea 
level (3000' to4900' GL in ::gure 2) the 
temperature profile indicates t~2 existe~ce of 
a transition zone which consists of 
alternating permeable and impe~~eable st~ata. 
Within this zone are tHo or mere alternating 
zones of high thermal gradients and isothermal 
intervals. The high average t~er~al gradient 
through this zone indicates that vertical 
fluid circulation is very limited. 
Below a depth of about 4300' celow sea level 
(4900' GL in Figure 2) the temperature profile 
becomes nearly isothermal. This interval is 
within the geothermal reservoir in which 
significant vertical movement of fluid is 
taking place at temperatures above 620 degrees 
F. 
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The casing program planned for the production and 
injection wells calls for cemented casing to reach from 
ground surface to a depth of about 3400' below sea level 
(Figures 3 and 4). This allows the casing to be anchored 
securely within the transition zone described in 1.4.4 
and to fully isolate the geothermal reservoir from the 
shallow aquifer (lowermost USDW) with a cemented interval 
through the aquitard (1400'-2400' below sea level). 
Within the shallmo/ aquifer zone,two cemented casing 
strings are installed. Three cemented casing strings 
pass through the top of the shallow aqu2.fer and the 
unsaturated zone. The production and injection casing 
programs are designed to prevent leakage of geothermal 
fluid from the wellbore into the shallow aquifer above a 
depth of 1400' belmo/ sea level. The CMP cEscussed below 
provides the methods and procedures necessary to detect 
any leakage and to repair those leaks if detected. 
2. PRODUCTION Wi::::.L C.i\SING c•!ONITORING PROGRA11 
2.1 Pressure Testing During Drilling 
pgv\ casL1teg 
Each or::duction rt.oell is completed wi t2. -:hree casing 
strings (not including the 30-inch conductor pipe) 
cemented to the surface (Figure 3). Inr.,ediately upon 
completion of cementing each casing string and prior to 
drilling out the cenent shoe, the casing w2.ll be pressure 
tested. The test •,;ill consist of pressurizing the casing 
to a specified test pressure and holding for 30 minutes. 
The specified test pressure shall be the lesser of: (a) 
2000 psig surface pressure or (b) 70% of the casing 
internal yield pressure less 250 psi at the shoe. (2000 
psig is the maximum expected surface pressure on the 9-
5/8" casing during production operations.) The pressure 
change during the 30 minute period shall not exceed 8%. 
The effect of the fluid expansion due to thermal recovery 
in the wellbore during the test period will be negligible 
throughout the test period. 
In the event that excessive bleed-off occurs, one or 
more of the following diagnostic methods will be used to 
locate the leak: 
Temperature log while injecting 
Static temperature survey 
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integrity which is allowing cool water leakage into the 
wellbore. 
Also during flow testing, TPS logs are periodically run. 
Leakage of cool water into the wellbore or loss of fluid 
to zones behind casing may be seen in the TPS logs run 
during or after shut-in. In the event that wellhead or 
logging data indicate a loss of mechanical integrity 
during the flow test, the well will be shu~ in and one or 
more of the following diagnostic methods will be used to 
confirm the leaks and locate it more precisely: 
Temperature log while injecting 
Static temperature survey 
Casing inspection logs with mul~i-arm caliper 
and/or magnetic inspection tools 
Other applicable methods as de~ermined by PGV 
2.4 Monitor:~g Ouri~g ?roduc~ion 
pgv\casinteg 
Wellhead pressur3 and temperature "dill be wcnitored 
daily during nor~al production. Br:~e and steam 
chemistry '"ill also be analyzed fer each pr::duction •.<ell. 
Initially, samples ~ill be taken weekly ~o establish a 
baseline geot~er~al fluid che~istry. The sa~pling 
frequency will then be reduced to monthly and quarterly 
as stabi~iza~icn of the fluid chemistry is confirmed. 
Casing failure causing leakage of cool ground water into 
the wellbore or loss of geothermal fluid t:: the formation 
may be manifested as a pressure and temperature drop at 
the wellhead. Fluid chemistry changes may also indicate 
ground water leakage. Wellhead pressure, temperature, 
and chemistry data will be reported to the DOH quarterly 
on a routine basis. 
In the event that anomalous production parameters are 
observed, TPS survey(s) will be run with the well 
flowing. The TPS profiles will be used to determine 
whether the observed changes are due to changes in 
reservoir characteristics or are caused by a loss of 
mechanical integrity. In the event of a suspected loss 
of mechanical integrity, one or more of the following 
diagnostic methods will be used to confirm the leak and 
locate it more precisely: 
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3. INJECTION WELL CASING MONITORING PROGRAM 
3.1 Pressure Testing During Drilling 
The cemented casing string design in PGV injection wells 
(Figure 4) is similar to that of production wells. 
Testing of each string will proceed as described in 2.1 
above. 
3.2 Monitoring During Injection Testing 
Prior to installation of the hangdown liner, an 
injection test will be performed to measure injectivity 
of the open for:nation below the cemented 9-5/8" casing. 
During the test, one or more of the following logs or 
surveys will be run: 
TPS through the open hole and cased intervals 
with the well on injection. 
Static temperature surveys 
evidence of interfor~ational 
casing. 
to check for 
flows behind 
Other logs or surveys, as deter~ined by PGV, 
to check for mechanical integrity of the 
casing and cement. 
If the results of the logs and surveys confirm 
mechanical integrity, then the 7'' hangdown liner may be 
installed. If leakage is found, repair procedures as 
described in 2.5 will be performed. 
3.3 Monitoring During Routine Injection 
pgv\casinteg 
During routine injection, the 7'' x 9-5/8'' annulus will 
be purged with nitrogen. Purge pressure and flow rate 
will be monitored for any changes indicative of a casing 
leak. Purge will be repeated as necessary to maintain 
the fluid level more than 1/2 way down the annulus. Once 
annually, tests and surveys will be conducted to verify 
mechanical integrity of the hangdown liner. The casing 
and hangdown liner will be tested for leaks by one of the 
following procedures, or a combination thereof: 
3. 3. 1 Perform a pump-down test on the 7'' x 9-5/8" 
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3. 3 . 2 
Integrity 
workover 
3 . 3 • 3 
3. 3 . 4 
annulus. Nitrogen will be injected into the 
annulus to a pressure sufficient to displace 
the water level to the 9-5/8 11 casing shoe and 
shut in. Surface pressure on the annulus and 
hangdown liner will be monitored and recorded. 
Annulus pressure bleed-off exceeding 8% in 30 
minutes 'dill be considered indicative of a 
leak. If necessary, the pressure test will be 
extended beyond 30 minutes to preclude thermal 
effects on the surface pressure. In that 
case, the final 30 minutes will constitute the 
test period. 
If the hangdown liner is pulled, the casing 
may be pressure tested above a bridge plug or 
packer sec near the shoe follc~i~g the basic 
procedure ouclined in Section 2.1. Integrity 
of the hangdo'dn liner may be verified by 
inspection on the surface, by a pressure test 
after it is run in the hole, or by a TPS log 
with the well on injection. 
of the ce::1ent 'dill be checked during each 
by one or more of the following procedures: 
One or more shut-in stacic temperature surveys 
will be run. Shut-in time will be at lease 12 
hours, or longer if necessary to obtain 
meaningful results. 
Other logs or 
discretion of 
surveys are not 
surveys may be 
PGV, if static 
definitive. 
run, at the 
temperature 
3.4 Restoration of Mechanical Integrity or Abandonment 
pgv\casinteg 
In the event that the diagnostic procedures indicate a 
loss of mechanical integrity, remedial or abandonment 
procedures will be carried out as specified in Section 
2. 5. 
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Mc:Mrandum to: 
From: 
Date: 
Subj(!Ct: 
1. Summury 
Harrison Engineers 
Bill Tcplow, Zvi Reiss, Tom Kiz!s 
Ro~c:r Harrison 
2 April, 1992 
Report on Caslns Inspoctlnn 
nnd 12 Hour Injection Test of KS·lA 
Casing inspection surveys :md a 12 ho:.:r injec:ion test wcr~ und~:-:uken on KS-lA 
bc:we;:n :Vfarch !4 ar.d 20, 1992ln preparltion for converting it to an !njec:ion well. 
A fo\;;' :J.r:n minimum lnsid: d!::.m~:~r cu!lpc: ;:.r:d electromagnetic cusillj inspection 
(CIT) tool were run to ascertain t.1e ccr.di:ion of U:e 7" cemented sleev; from 3510 feet 
to the !;urface. The,surveys indicat~d the casing Is in geed ccndition wl(!: no evidence 
of seale or corrosion. 
The in;ection test consisted of injecting fresh water sup piled from the project site water 
wells f:~ a continuous perlo<l of 12 hours. At the end of lh~ test the we!! w~s ta.klni 
4S 1 gpm at a wellhead pressure of 208 psi. The inject!v!ty index derived from 
dolllnh>)lt pro":ure oh~nsoo mou~urcd ~ftcr !l'" injection WAS ~h~~l·ort w~~ O.S j!pm/p~l. 
The power plant injectate is expected to be ·at a temperature of 200°F. U~!ng t.'1e 
injec:ivity dete~m!ned from the test, the calculated injection capacity of the existing KS· 
lA completion when disposing power plant fluid is 400 gpm at the design wellhead 
pressuN of 150 psi. Altemo.t!vely, the injection capacity is 370 gpm if a 5 1/2" liner is 
huns inside the 7" sleeve. 
10 lllnd~CiloO Ao~d '~•nm. Au>lrl•n~ ~h • ~• 0 ~n04Q2 ~••: ~~ o ltiiUQ I! ow lloalo•<' 
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2. Introduction 
The well completion of KS·1A is shown in figure !. A 7" sleeve was cemented Inside 
the origino.l9 S/8" production casing from the surface to 3510 feet in 1991 in order to 
rep~iz· a. damo.;cd Qe:m":ion ac 2S1!0 1\;~L .,111.! L!J !'o.~~..:ilhatt: r~buildlng Ot'tl':e Wellhco.O. 
The c•:mented 7'' c::sin~ wa• inspected using- Hal!ihunnn l.nl!aina .'~0rvic~~ in~trum~nt' 
ar:d lc~ging equipment on :vto.rch 14, 1992. A minimum ID log (4 ann caliper) was 
if'lf~nll;y ,.,,~ (r(u•n •h ... bo::>Hor.--a ol d-.~t 7 11 t1'41~~·-o ... ~ 91.,10 r:.,.,,~ w il~• 1.,1urt'...t~c . ..:\n 
electr:lml(:netic casi:lg ins1=cctlon (C1T) surv~y w~s then rJn through the same interval. 
A 12 hoW' injection test of KS·IA w~s conducted on 19 March, 1992. Th~ :est facllitics 
11.re sh•Jwn in figure 2 and ccmp:ised two Halliburton pumping units hooked in pu.rallel 
thrc~lih temporo.ry ;:i;:ing :o the pcnno.r.cnt eijht inch injection lir:~: to KS-lA. Water 
for th1~ p~mps wns C:lwn from a .:10,000 ~u!lon B~ker tunk which was continuously 
rechar~cd during the test by t.~e two frc>h wu:cr wells at the project site. The !nj~cted 
install:~d a few fcc: u~s:.re:~m of the wellhead. Wellr.ead press";.:r: was mmur:d by a 
pressu::e gage installed on the three inch side outlet vn.lve or. the wellhead. 
Fresh water supply 
-·--, 
' 
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pumplni units 
Ortnee 
llowmei.Qr 
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A number of downhole measurements were conducted during the test. A combination 
spinner· tem.perature suiVe)l wn.~ n•n in the. ~em~nted 7" d~eve durlng injocticm to 
check the mechanic:~ I integrity of the casing. Also, a pressure· temperature survey w:1.s 
run to 5.000 feet tow~c:l !hP. Mil nr rh~ lnjection p~tlo-:1. Tho in~tcum~nto woro 
$ubw.l~""~l,)' ~"'~J.I~a\.1;\l iit ,,000 teet tor 7 nours after in;ectlon was terminated tO 
rccorc! pressure fall·off, 
A further prcssur~ • t~mpcro.ture survey was run on March 20, 1992, about 36 ho\trS 
'ftor t.h<t lnjootion to~t. 
3. Results 
3,1 Cnslng Inspection 
The m:.n!m1lrn ro cal! per and CIT inspection tools indicated the 7" sleeve was !n geed 
condition with nn P.Virl~n"'"' of ;r.al~ or eorrodon. 
3.2 Injection Test 
'Tht'! ""'=~r~ Md '"'~llheod f'~~;;w-4 rocorc!od durlns tht toui!U'I> prooon1cd In 11.1.bl<; 1 And 
figure :l. At the end of the 12 hour pumping period the flowrate was 450 !:Pm and the 
wellhe11d pressure was 20$ psig. 
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figure 3. KS·lA 12 hpurinjectlon test 18 Mwch, 1292 
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Tahle 1. KS-1A 12 bpur injection test data. 18 March. 1992 
Time Pumplnz F1ownue . Wctlh~d Injcctlvlt)' Comments 
17·MIII'·92 Time (hrs) (gpm) Prcssu.rc (pslg} Index (gpm/psi) 
07:45 o.oo 0 Start Pumping 
07:50 0.08 252 0 Inj. water temp • !C4 P 
07:SS 0.17 252 0 
01:~/ 0.20 252 0 
08:00 0.25 -252 0 
08:05 0.33 252 0 
08:10 0.42 252 0 
08:15 o.so 252 0 
03:20 0.58 252 0 
0So25 0.~7 :!$:! 0 
08:30 0.75 252 0 
08:3S 0.$3 252 0 
08:40 0.92 252 0 
08:45 1.00 252 0 
OS:SO 1.08 252 0 
09:00 ' 1.2$ 252 0 
09:10 1.42 252 0 
09:20 !.58 252 0 
09:30 1.7S 252 0 
09:40 1.92 252 0 
09:50 2.08 252 0 
10:00 2.25 252 0 
10:08 2.38 378 0 
10:15 2.50 S78 0 
10:20 :us 378 0 
10:30 2.75 378 0 
10:40 192 378 2 
10:4$ 3.00 378 z 
lO:SO 3.08 378 7 
IO:SS 3.17 378 14 
11:00 3.25 378 lS 0.87 
11:10 3.42 378 2S o.ss 
11:13 3.47 430 1.03 
II: IS 3.50 438 15 0.89 
11:20 3.58 460 15 0.93 
11:25 3.67 464 92 0.91 
11:30 3.75 453 105 0.86 
11:35 3.83 453 116 0.85 
11:36 3.8S 453 130 0.83 
11:40 3.92 467 140 0.84 
. --·· --· ·-·· . . _..:..;. ..... _.. ··-· ·-----~ ~...-...... - -- ----~ -
............ - 1-". f/1~ 
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Table I. cant'd K$.3 12 hqur !njectjon te~ 
Timo P~mplng l"lowr~to Wellhead lnje(tivity Comments 
17 • Mllr· 92 T!mo(hr~ (apm) :Prouuro (pol.;) lndoll (J<Pn1/pJi\ 
13:00 ,,ZS 452 185 0.75 
I~: I~ ,,so 4Sl 180 0.75 
13:30 $,7S -+.s: 1$0 0./:i 
13:45 6.00 456 ISO 0.76 
14:00 6.25 456 ISO 0.76 
14:03 6.30 S!llrt Spinner Survey 
14:23 6.63 453 180 0.76 
14:30 6.75 453 180 0.76 
14:54 7.15 453 185 0.75 
1S:IS 1.50 449 187 0.74 
lS:SO 7.75 445 190 0.73 
1S:4S 3.00 4S8 190 0.75 
16:00 8.2S 4S8 190 0.75 
16:15 s ..:o 453 190 0.74 
16:30 8.73 451 190 0.74 
16:45 '9.00 451 195 0.73 
17:00 ,,z, '"l zoo o, /~ 
17:30 9.15 4$3 200 0.73 
17:45 10.00 453 200 0.73 
18:00 IO.ZS 453 200 0.73 
18:1$ 10.50 453 zoo 0.73 
18:30 10.75 453 200 0.73 
18:45 11.00 m 205 0.73 
19:00 11.25 453 205 0.73 
19:15 11.50 453 205 0.73 
19:30 11.75 453 20S 0.73 
19:45 12.00 453 205 0.73 
19:46 12.02 0 
Sllut•ln 
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The results of the spinner • temperature survey are presented in mole 2. The spinner 
sutVey showed a small quantity of flow was lost between 2,000 and 3,000 feet. The 
eh~ge is within the mcasurcn1cnt aceuracy of the instrument. Since no signs of casing 
damaae were evident on the casing inspcctiua surveys it is concluded that the casini is 
sound. CNote: the temperature me:t~mr.rl hy rh~. rlnwnhole instrumen~ b about 400P 
lower than the acturu injected water temperature. This is because the instruments are 
des!ljt~ed prim~ly to measure high temper:ttures and are not accurate when measuring 
low ~:mper:ttures.) 
Iahle Z. Spjnner. tcmrepture wvcv while iniecriu 
Deptn Temperature Spin nar 
(feet) (F) %of flow 
1000 64 100 
2000 68 100 
3000 70 i1 
3420 7 1 9 1 
The results of the pressure· temperature survey conducted while inject!ni are given in 
tableS and the pressure fall-off data is given in table 4, 
Iab!e 3. Pressure. tcm:waJllfO Sllrvey while ln}ecrlni 
Depth Temperature Pressure 
(teet) (F) (pslg) 
1000 65 611 
2000 69 1038 
3000 70 1461 
4000 73 1877 
5000 ao 2305 
:.l~-( ~;.;;,;,._if¥#i-,L:._ ~· _:-~-. -__ . 7 '_: :_ .•. ·~·: ... - ,:·--'·-~·. . ...... /~':,;:-·~-
Table 4. Pre;;ure fall·off (at 5.000 feet} after !niection 
Time 
(minutes) 
0 
1 0 
20 
30 
90 
150 
210 
270 
330 
390 
450 
$QO 
Pressure 
(pslg) 
2305 
2205 
2133 
20e2 
1955 
H96 
1868 
1846 
1836 
1627 
1 01 4 
Temperature 
{F) 
80 
90 
95 
100 
1 1 6 
127 
136 
141 
147 
154 
160 
1 i' 1 
The p::·cssure and trmpcrature cha.ng~s at S,OOO feet are plotted in fi~ure 4. 
2AOO tSO 
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A Horner plot of the pressure fall-off data Is shown In fij;ure S. The calculated flow 
capQchy Is 14,800 md-fl/cp which Indicates the reservoir In the vicinity ofKS·lA has 
low petmeability. 
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hours after the injection test is presented in table 5. 
Table 5. Statje pre~ sure· temperature survev 20 Mercb. 199:2. 1 day after injection test 
Ooplh 
(feet) 
500 
1000 
1500 
2000 
2500 
3000 
3200 
3400 
3$00 
3800 
4000 
.. :oo 
.uoo 
4600 
4800 
5000 
Tempere~tut~ 
(F) 
52 
57 
78 
1 OS 
11 2 
179 
233 
268 
295 
318 
32, 
~:: 
S21! 
322 
3, 1 
277 
l"'ronuro 
lpslg) 
13a 
349 
see 
781 
985 
1080 
1137 
1778 
13011 
1389 
1<1:10 
1$01! 
1578 
1650 
1722 
• 
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The :cmpcr.lturc <.lata is plotted on figure 7. The SUTVcy exhibits a. tempcrnmre reversal 
below 4600 feet. This indicates most of the injected water was leaving the well below 
this depth, 
0.-------------------------------~ 
·1000 
-2000 
i 
" 
.,ooo . 
-g 
-4000 
·5000 
T~mptrature (l') 
The mc~asured pressure at S,OOO feet on March 20 was 1722 psig. 'I'he total pressure 
ch:~nge at MOO feet over the 36 hours or so between shuttlnr·off injection and the 
March 20 survey was therefore; 2305 • 1722 = 583 psi. The injectlvity inde" liven by 
this is; ·4S 1 gpm I S83 psi= 0.8 ;pm/ps!. The !njecdvlty Index calculated for the portion 
of the test during which the wen exhibited a positive wellhead pressure is on table 1. 
: ... ,L~@%fjiJ{'fi@~ 
.. ·-·- - ~- . ·-----_ -· -· --.-------- . -- . - --'------ -- ---~- -- .. 
' 
'· 
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The injection cap~city (Q) cnn be expressed as follows: 
where; 
Q"' II • ( \VHP + WD" pI 144 • SP • FP J 
Q = injection flowrate (gpm) 
n = injec~!vty index (gpm/psi) 
WRP • wellhead pressure (pslg) 
WD "" well depth to injection zone (ft) 
p • density of injection fluid Ob/ft3) 
SP "' static pressure at injection zone (psi g) 
P.1V121 :2 
FP • wollbore i'rlction prc~sure drop of fluid ~in; inj¢et=d (p:;i) 
The power plant injection I1uids wl!l be slnjilo phase llquid (noncondensible gases w!ll 
be in solution at thl! injection pressure) at a temperature of 2000F. In the case of KS· 
lA, the mell.surcd injectivltylndex (II) is 0.8 gpm/psi, the design injection wellhead 
pressure (WHP) is ISO psli, the well depth to the Injection :z;one (WD) is assumed to be 
5,000 feer, the Injection fluid density (p) is 60.llb/ft3 ana the static pressure at the 
injection tone (SI') b 1722 p5i&• ror the condition5 ~kvtmt to tfl!~ CA~C tllc fd.:tlon 
press1zre drop can be expressed as follows; 
where d • effective lntemal diameter (inches) 
For t!:e existlna completion (ciicctlvc internal diameter approximately 6.6"), the 
calculated InJection capacity of KS-3 Is 400 Jpm. For a comp!etinn with a!! 112" llllf'lt 
buns from the surface to 3,.S 10 feet (eifectlve !ntcmal diameter approximately .S.2") the 
injection capacity ls 370 gpm. 
11 
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ENGINEERING AND GEOLOGIC REPORT 
FOR INJECTION WELL KAPOHO STATE 1A 
1. General Information 
a. Well Designation: Kapoho State 1A 
Page 1 
Location: THK 1-4-01:02, Kapoho, Puna, Hawaii 
(see Figure 1) 
Leased to: Kapoho Land Partnership 
subleased to: Puna Geothermal Venture 
Operator: fu~OR VIII Corporation 
b. Well Kapoho State 1A, located on Pad A (see Figure 2), 
was drilled in 1985, the third geothermal well drilled by 
Thermal Power Corporation. The well was worked over and 
the casing modified by Puna Geothermal Venture in 1991. 
The loca~ions of other existing wells and planned wells 
are shc~n en Figure 3. Elevation of the wellhead is 
618 ft above sea level. 
2. Physical Characteristics of the Area 
a. The Puna Geothermal Venture Project is a 500-acre lease 
located in the Puna District of the Cou~~y of Hawaii, 
approxi~ately 21 miles southeast of the c~ty of Hila, in 
the Kapoho sec-::ion of the Kilauea Lo;;er East Rift 
Geother~al Resource subzone (see Figure 4). 
b. The project area lies on the windward side of the Big 
Island of Hawaii and receives 100 to 150 inches of rain 
per year. Daytime winds are generally Trades blowing 
from the northeast, at 10 3 0 miles per hour, and 
nightti~e winds blow from the northwest at slightly 
diminished speeds. 
c. The wellfield and power plant are located on the southern 
flank of Puu Honuau1a, a cinder cone with an elevation of 
860 ft. The topography to the south-southeast of the puu 
has a moderate slope of approximately 10° (15 ft/100 ft) 
with some minor undulations. The wellfield to the 
southwest of the puu is generally flat with an average 
elevation of about 610 ft. 
d. Pad A was constructed on 
eruption. The original 
platform of compacted fill, 
was constructed. 
basalt flows 
surface was 
consisting of 
from the 1955 
grubbed and a 
rock and cinder 
e. Earthquake and volcanic hazard risks are high in the East 
Rift Zone. Seismic and volcanic risk assessment reports 
PGV/KS1AINJ April 3, 1992 
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were prepared for the project. Power plant structures 
conform with Seismic zone 4 requirements and the brine 
injection pipelines were designed with expansion loops 
which will minimize the effects of fissuring, subsidence 
and ground swelling. The cellar of KS-lA was specially 
designed to be readily filled with volcanic cinders in 
order to reduce the chances of structural failure in the 
event of a lava flow. 
f. Flood problems are not anticipated in the project area 
due to the highly porous nature of the surface basalt 
flows. 
g. For information confirming conformance with local land 
use planning and zoning regulations, see Appendix I. 
3. Description of System Operation 
a. All geothermal fluids produced during operation of the 
PRG Project wellfield and power plant, including 
geothermal brine, geothermal steam condensate and 
geothermal noncondensible gases, will be injected back 
into the geothermal reservoir. Geothermal reservoir 
fluids will be produced typically from depths greater 
than 4000 ft and reinjected at equivalent depths. 
The fluid from the production wells Will be sent through 
a separator which will separate the steam from the 
residual brine. The brine will be directed to the 
injection facility and the steam will be directed towards 
the power plant. Within the environs of the power plant, 
the steam will pass through steam turbines and then low 
pressure OEC vaporizers. The by-products of the power 
generation system are steam condensate and noncondensible 
gases. These three components, the separated brine, 
steam condensate and noncondensible gases, will be 
recombined prior to injection in order to produce a fluid 
with the same composition as the original geothermal 
fluid. 
Table l shows the anticipated range of geothermal brine 
and steam condensate chemistries as described in the Puna 
Geothermal Venture GRP application. Table 2 compares 
brine analyses from KS-lA and KS-3 with shallow ground 
water analyses from nearby PGV monitor wells and Puna 
District water supply wells (Pahoa and Kapoho/Green 
Lake). 
The anticipated range of noncondensible gas chemistries, 
modified from the PGV GRP application is presented in 
PGV/KSlAINJ April 3, 1992 
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Table 3; Representative noncondensible gas analyses from 
KS-3 and KS-1A have been added. 
b. The 25 MW Net power plant is designed to run on 
approximately 505,000 lb/hr of steam derived from an 
original geothermal fluid that tvill separate into 35% to 
60% steam and 65% to 40% brine. Anticipated mass flow 
rates of injectate are as follows: 
Condensate 
Brine 
Supple~enta: wate= and/or 
brine fran storage pits 
Total NCG 
Total Flm-1 
Estimated normal 
rates based on 60% 
flash (lb/hr) 
505,816 
337,211 
0 
1 '573 
844,600 
Estimated 
maximum rates 
(lbjhr) 
505,816 
939,373 
144,516 
2 696 
1,592,404 
c. The injection system (see Figure 5) consisc:s of four 
components: (1) a brine accumulator and brine injection 
pump; ( 2) a noncondensible gas compressor, noncondens ible 
gas system condensate pump and a noncondensible gas 
injection pump; (3) a condensate accumulator, condensate 
pump, and condensate injection pump; and ( 4) a water 
injection pump, necessary to maintain fluid volume if any 
OEC's are taken off-line. Each component of the system 
will be backed by spare fluid pumps. A spare 
noncondensible gas compressor and a spare geothermal 
injection well will also be provided. 
In the event of an upset in the injection system, the 
injectate will be discharged into an unlined holding pond 
at the power plant site constructed to receive and 
temporarily store the geothermal brine and/or condensate. 
Prior to discharge into the holding pond, the brine will 
pass through an emergency steam release facility. 
The steam release facility will consist of two rock 
mufflers. Each rock muffler is designed to dissipate the 
steam's acoustic energy, thereby reducing the noise 
associated with steam release. Each muffler is designed 
to handle 570,000 lbjhr of steam, which is 100% of the 
maximum total plant steam flow. Prior to entering the 
PGV/KSlAINJ April 3, 1992 
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the H2S entrained in the steam. Removal of 96% of the 
H2S is anticipated from the caustic treat~ent system. 
d. Three injection wells are planned to serve four to five 
production wells. KS-1A and KS-3 have been designated as 
injection wells. 
Estimated normal and maximum injection rates for the 
project are given in Section 3b. 
f. The injection well will be utilized 24 ho~rs per day. 
g. No trea-::~ent of the steam or brine is ;lanned under 
normal power plant operating conditions. 
4. Geohydrolcgic Considerations 
a. KS-1A is located on Pad A. Wellhead c:::::-dinates are 
19"23.79' North Lat!-::ude and 154"53.60' Wes-:: Longitude. 
Ground elevation is 613 ft above sea leve:. 
b. The litl::olcgy of KS-lA is summarized in cable 4. The 
formation consists 'llholly of tholeiitic: basalts and 
differen-::iated thole!itic basalts deposits~ as extrusive 
flows which have been cross cut by d!fferentiated 
tholeiitic intrusive dikes. The extrusive basalts can be 
subdivided into three units based on recognizable 
textural characteristics induced by their depositional 
environnent. These units are subaerial aa and pahoehoe 
flows, submarine pillow basalts and a transitional unit 
consisting of hyaloclastites intercalated with 
subordinate volumes of pillow basalts and subaerial 
flows. The frequency of intrusive dikes increases with 
depth. Dikes are extremely rare in the upper 2000 ft of 
KS-1A but are the dominant rock type below 5140 ft. 
The 9%-in. casing shoe was set at 4061 ft KB and 
demarcates the open hole interval. As noted in Figure 6, 
the rig KB reference is 18 ft above ground level. The 
formation encountered in the open section of the hole 
consists of two rock types, pillow basalts and intrusive 
dikes. From drilling rates and examination of the core 
from SOH 1, the dikes are basically unaltered and non-
fractured and behave as localized aquitards. The pillow 
basalts are in part brecciated. Pillow breccias display 
varying degrees of hydrothermal alteration and vug 
mineralization. 
The static water table was encountered at approximately 
603 ft KB. 
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c. A chemical analysis of the groundwater collected while 
drilling is unavailable. A chemical analysis of 
groundwater sampled from monitor well m~-2, located 
1500 ft southeast of KS-1a, is found in Table 2 . 
d. Thermal Power Corporation conducted an injection test of 
KS-1A in December of 1985 in order to quantitatively 
evaluate the formation permeability below the shoe at 
4061 ft. The results of the test indicated an 
injecti vi ty inde:.: of 2. 2 gpmjpsi. Pressure fall-off data 
were inconclusive. 
Casing inspection surveys and a 12-hour injection test 
were conducted by Puna Geothermal Venture between March 
14 and 20, 1992 in preparation for converting KS-lA to an 
injection well. The results of this test program are 
attached as Appendix II. The pertinent data are 
summarized below. 
At the end of the injection test the well was taking 
451 gpm at a wellhead pressure of 208 psi (see Figure 3 
of Appendix II) . The associated injectivity index was 
calculated at 0. S gpmjpsi. Based on the expected 
chemical characteristics of the power plant injection 
fluids, fluid temperatures of 200"F and an applied 
\vellhead pressure of 150 psi, the calculated injection 
capacity of KS-lA is 400 gpm. 
Revielv of the temperature-pressure-spinner survey run 
during the flow test (see Table 2 of Appendix II and the 
static pressure-temperature survey run one day after 
injection (see Figure 7 of Appendix II) indicates that 
essentially all the water is exiting the wellbore below 
4600 ft. 
Calculated flow capacity of KS-lA, based on a Horner plot 
of the fall-off data (see Figure 5 of Appendix II), is 
14 1 800 md-ft/cp. 
e. KS-3 is also an injection well. 
f. The casing schematic and descriptions of materials are 
attached as Figure 6. A fish, consisting of 
approximately 311 ft of drillpipe, drill collars and a 
mill was left in the hole between 5745 ft and 6056 ft. 
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TABLE 1 
Puna Geothermal Venture Project 
Geothermal Resource Permit Application Amendment 
Composite Geothermal Fluid Chemical Co~position 
Na 
K 
Ca 
Mg 
Fe 
Jo<..n 
B 
Er 
I 
F 
Li 
Cl 
NI1 
so, (/>I 
Hg 
As 
s'<l 
Total Alkalinity 
HCO, 
co, 
Si02 
TSS 
TDS"" 
pH 
Conductivity 
(mhosf=l 
Density 
Briner"' 
rnom..,l 
600 - ~0,000 
~23 2,700 
40 920 
1 2 
<1 8.4 
<1. 8.5 
4 11. 
40 80 
<20 
0.2 0.9 
~ 9 
925 - 21,000 
<0.01 - 0.10 
9. 2 24 
<0.00~-
0. 09 -
5 
!>10 
<0.05 
0.4 
100 
0 18 
0 
420 ~,sao 
70 
2,500 - 35,000 
!>5 5.5 
3,~00 - 67,000 
~.03 
Steam 
Condensate1"' 
( n nmo;; l 
0.17 
0.1 
0.1 
<0.1 
0.05 
<0. 5 
<0.01 
<2 
0. :.2 
13 
<0. 01 
<10 
0 
0 
0.7 
15 
3.5 
120 
Composite data from ~~ree wells on the PGV site (KS-~, 
KS-lA, and KS-2) and the HGP-A· well. ·· 
1
"'j'ellhead pressure = 155 psig; 
Wellhead temperature = 368"F 
'"'concentration high due' to oxidation of s· to so. 
~Concentration low due to oxidation of s· to so. 
1
"'TDS = Total Dissolved Solids 
TABLE 2 
PUNA GEOTHERMAL VENTURE 
COMPARISON OF WATER CHEMISTRIES 
KS-3, KS-lA, PGV MONITOR WELLS 
AND PUN A DISTRICT WATER SUPPLY WELLS 
Monitor Wells Public Water Wells KS-3 
Constituents MW-1 MW-2 Pahoa Kapoho Brine 
(mg/1) 
Arsenic NO NO NO NO NO 
Selenium NO NO NO NO NO 
Mercury 0.0002 0.0005 0.0004 0.0005 NA 
Cadmium NO NO NO NO NO 
Lead NO NO NO NO NO 
Chromium NO NO NO NO ND 
Barium NO ND ND ND 104.75 
Silver ND ND ND ND ND 
Lithium 0.05 0.08 ND ND 16.28 
Boron 0.13 0.18 0.13 0.13 23.34 
Silica 102.00 9.10 55.80 58.30 1399.16 
Sodium 58.20 228.00 20.00 74.60 22674.93 
Vanadium 0.02 NO 0.04 0.11 ND 
Nickel ND ND ND ND ND 
Bromide NO ND ND ND ND 
Nitrate 0.37 0.04 0.42 2.64 NA 
Fluoride 0.31 1.18 0.29 0.23 2.00 
Chloride 19.40 401.00 5.50 91.00 50100.00 
Calcium 19.20 24.00 3.02 34.10 3948.92 
Magnesium 12.50 12.00 2.76 20.60 58.32 
Potassium 10.60 19.00 2.70 7.03 5288.01 
pH 7.67 7.68 7.79 7.67 3.58 
T.D.S. 526.00 1036.00 195.00 580.00 85800.00 
ND: Not detected NA: Not Available 
KS-IA 
Brine 
NO 
NO 
NA 
NO 
NO 
ND 
ND 
ND 
7.70 
8.40 
1390.00 
9805.00 
NO 
ND 
NO 
NA 
NO 
19465.00 
838.00 
0.00 
2400.00 
4.60 
33929.00 
Samples from MW-1, MW-2, Pahoa and Kapoho Wells collected March 19-20, 1991 
Samples of Brine from KS-3 collected during Flow Test on March 31, 1991. 
Wellhead pressure = 236 psig Wellhead temperature= 395 oF 
Samples of Brine from KS-1A collected during Flow Test on October 24, 1985. 
Wellhead pressure= 155 psig Wellhead temperature= 365 oF 
TABLE 3 
PUN A GEOTHERMAL VENTURE 
NONCONDENSABLE GAS COMPOSITIONS: 
COMPARISON OF KAPOHO STATE 3, KAPOHO STATE lA 
AND OTHER PUNA GEOTHERMAL WELLS 
KS-3 KS-IA Composite Power Plant 
Constituent 3131191 10124185 Wells Design Composition 
(ppmw) 
Carbon Dioxide 487.00 430.00 250- 1,042 600 
Hydrogen Sulfide 654.00 1000.00 800- 1,300 1300 
Ammonia 0.17 <1.3 
- -
Argon 0.30 3.10 6 - 13 -
Nitrogen 13.10 210.00 10 - 700 50 
Methane 1.55 <0.3 
- -
Helium - <0.005 <0.009 
-
Hydrogen 13.20 10.00 11-1,412 20 
Radon (pCi/L) 2430.00 
Total NCG 1170.00 1655.00 1500-2200 1970 
Composite Wells: KS-1, KS-1A, KS-2 and HGP-A 
Wellhead pressure= 155 psig 
Wellhead temperature = 368 oF 
KS-3: Wellhead pressure = 236 psig 
Wellhead temperature = 395 oF 
KS-1A: Wellhead pressure = 155 psig 
Wellhead temperature = 365 oF 
Power Plant: Backpressure = 210 psig 
Temperature = 230 oF 
MEASURED DEPTH 
(K.B.) 
TABLE 4 
KAPOHO STATE 1A GEOLOGY SUMMARY 
LITHOLOGY 
Surface to 1386 ft. No sample; Drilled with no returns 
1386 to 2770 ft. 
2770 to 3790 ft. 
3790 to 6140 ft. 
6140 to 6505 ft. 
Subbaerial Basalts:Intercalated lava flows, 
cindery basalts, scoria zones and weathered 
interfaces. Two types of basalts occur as 
vesicular and non-vesicular flows: 
rare to trace, 
of olivine and 
1. Olivine-Tholeiitic basalt: 
locally common, phenocrysts 
subordinate plagioclase in an 
glassy groundmass. 
aphanitic to 
2. Differentiated Tholeiitic basalts: 
porphyritic with common to abundant phenocrysts 
of olivine, plagioclase and pyroxene in a fine-
grained holocrystalline to hyalocrystalline 
groundmass composed of microlites of 
plagioclase, pyroxene and magnetite. Includes 
a small percentage of intrusive dikes. 
Transitional Zone: Hyaloclasti tes (layered 
units composed of granular fragments of 
volcanic glass, locally conglomeritic, derived 
from basaltic ash eruptions, littoral deposits 
and black sand deposits) intercalated with 
differentiated basalts and less commonly 
tholeiitic basalts. Differentiated basalts 
represent intrusive dikes or surface flows. 
Tholeiitic basalts probably deposited as 
submarine pillow basalts or surface flows. 
Submarine Basalts: Tholeiitic pillow basalts, 
glassy, aphanitic basalt with rare to trace, 
locally common, phenocrysts of olivine and 
plagioclase, intercalated with minor units of 
hyaloclastite. Section is cross-cut by 
microporphryritic to porpyritic intrusive 
dikes composed of differentiated basalt, 
phenocrysts of plagioclase, olivine and 
pyroxene in a holocrystalline groundmass of 
plagioclase, pyroxene and magnetite. Coarse-
grained diabasic unit of differentiated basalt 
encountered between 4700 and 4740 ft. 
Intrusive Dike Complex: Microporphyritic to 
porpyritic differentiated intrusive basalts as 
above with subordinate thin intervals of 
pillow basalts and hyaloclastite deposits. 
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APPENDIX! 
------------------------------------------------------------------------------------------------
TAX MAP KEY 
AREA ~AND USE 
CACRESIC~ASS!F. LAND OWNERS 
------------------------------------------------------------------------------------------------~1-~-01-10CPDR.I 258.69 AGI3ac KAPOHO LAND AND OEV. CO. LTO.· 
1-~-01-13 3.21 AGI3ac KAPOHO LAND ANO DEV. CO. LTD. 
1-4-01-21CPOR.I 15.95 
1-4-01-26CPOR.I l. 01 
1-4-01-27 t POR. I 2.41 
l-il-Ol-28(PQQ. I 0.69 
1-~-01-31 CPOR.I 5.4.::; 
l-4-01-32tPOQ.l 5.35 
1-4-01-331 POR. l 17.51 
l-4-01-40CPOR.I 8.47 
l--4-0 1-41 5.00 
1-4-01-46CPOR. l 3.5~ 
1-4-01-50 10.87 
1-4-01-51 13.67 
1-4-01-52 10.87 
l-4-01-~3 20.i1 
l-~-01-54CPOR.I 13.00 
1-4-01-551-·0R.I 9.39 
1-~-01-56CPOR.I 3.58 
1-4-01-59 26.06 
1-~-01-60 18.74 
1-4-01-631POR.I 3.00 
l-4-01-64 585.76 
1-4-01-65 1-42.5.:. 
1-4-01-66CPOR.I 7d.46 
1-~-01-~TCPOR.I 6-'l.28 
1-"'-~.1.-68{P0k:. l 32.1.£1 
l-4-01-69Ce·OR.I 26.73 
1-4-01-70 414.25 
1-~-01-72 0.61 
1-4-01-811 POR. I 1. 17 
1-4-02-2 1089.30 
1-4-02-10 180.47 
1-4-02-11 2.69 
,....1-4-02-lS 454.89 
l~4-02-27 20.00 
v'1-4-02-31 303.87 
,.....1-4-02-32 4-'14.50 
1-4-02-3~CPOR. I 323.56 
1-4-02-37 C POR. I 36.00 
Vi-4-02-40 48.44 
1-4-02-41 10.08 
C.Or,; ilNU£0 ON N<XI ~-o·;,GE. 
AG/3ac 
AG/3ac 
AG/3ac 
AG /3a.:; 
AG /3ac 
AG/3ac 
AG I 3ac 
AG/3ac 
AG /3ac 
AG/3ac 
AG/3;;.c 
AG/3a.c 
AG/3;.c 
AG/3ac 
AG/3ac 
AG/3ac 
AGI3ac 
AG/3ac 
AGI3ac 
AG/3ac 
AGI1>.~ 
AGI1ac 
AG/lac 
AG!lac 
AG/la.c 
AG/lac 
AG/3ac 
AG 
AG/3ac 
CONS-L 
AG/10ac 
AG/10ac 
SPLIT 
AG/10ac 
S l'LIT 
SPLIT 
AGI10a.c 
AGI10ac 
AG/3ac 
AG/lOac 
KAPOHO PROPE~TIES INC. etal 
MURPHY, ~OHN E. etal 
REID, RANDOLPH K./LAURIE 8. 
~EID, RANDOLPH K. etal 
WALKER, VIVIAN 
!MAINO, Pc,UL M. 
SrliNDE, YOSHIO/HELENE TRS. 
SHINDE, YOSHIO/HELENE T~S. 
KLINGENSIEIN, CLARA L. 
R.C. ROBERTS AND CO. 
KENNY , DUANE 
KLINGENSTEIN, CLARA L. 
CHOW, WILLIAM PCIHARRIET L. 
MEACHUM, DOUGLAS F./JUDY 
.~ART IN, CARY L. 
YOZA, ALL,!\N M. 
~ARTIN, BS7TY L. 
CHANG, KALEONANI 5. 
CCLEMAN, KALEONAN! 
SHIMOZONO, JAMES A. etal 
PLUME~IA FA~MS AND ENT. I~:. 
YAMADA, RYUICHI I A. , et=.l. 
TEASDALE, RAYMONS 
PERRY, DELAN A.IJENNIFER U. 
HANSH~~. FREDERICK J. 
C~~W. ROBERT etal TR. 
KAPOHO PROPERTIES INC. etal/BARNWELL IND. INC. 
INDEX INC. etal 
INDEX INC. etal/ VIKING PROPERTIES INC. 
KAPOHO PROPERTIES INC. ~etal/BETTENCOURT GEORGE C/E A 
PUNA SUGAR CO. LTD. 
KAPOHO PROPERTIES INC. etal/VIKING PROPERTIES INC. 
KAPOHO PROPERTIES INC. etal/BAANWELL IND. INC. 
KAPOHO PROPERTIES INC. etal 
REID, RANDOLPH K.l LAURIE B. 
KAPOHO LAND AND OEU. CO. LTD. 
DAIICHI SEIKD OF HAWAII INC. 
STATE OF HAWAII 
KAPOHO LAND AND OEU. CO. LTD. 
BISHOP B.P. TR. EST. 
HANOHANO, EPHRAIM K./FELISA 
KAPOHO LAND AND OEU. CO. LTD. 
KAPOHO LAND AND DEV. CO. LTD. 
RICHFIELD OF HAWAII 
BISHOP 8. p. TR. EST. 
IKEDA, LEIGHTON 
KAPOHO LAND AND OEU. 
I(APOHO L..:.NO AND OEV. 
INC. 
co. 
CO. 
etaL 
LTD. 
LTD. 
SPLIT:AG/123.52;CONS-L/331.3. 
SPLIT:AG/25o.29;CONS-L/-'17.58 
SPLIT:AG/357.50;CONS-L/87.00 
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Memorandum to: 
From: 
Date: 
Subject: 
1. Summary 
Harrison Engineers 
Bill Teplow, Zvi Reiss, Tom Kizis 
Roger Harrison 
2 April, 1992 
Report on Casing Inspection 
and 12 Hour Injection Test of KS-IA 
APPENDIX II 
Casing inspection surveys and a 12 hour injection test were undertaken on KS-1A 
between March 14 and 20, 1992 in preparation for converting it to an injection welL 
A four arm minimum inside diameter caliper and electromagnetic casing inspection 
(CIT) tool were run to ascertain the condition of the 7" cemented sleeve from 3510 feet 
to the surface. The _surveys indicated the casing is in good condition with no evidence 
of scale or corrosion. 
The injection test consisted of injecting fresh water supplied from the project site water 
wells for a continuous period of 12 hours. At the end of the test the well was taking 
451 gpm at a wellhead pressure of 208 psi. The injectivity index derived from 
downhole pressure changes measured after the injection was shut-off was 0.8 gpm/psi. 
The power plant injectate is expected to be at a temperature of2000F. Using the 
injectivity determined from the test, the calculated injection capacity of the existing KS-
lA completion when disposing power plant fluid is 400 gpm at the design wellhead 
pressure of 150 psi. Alternatively, the injection capacity is 370 gpm if a 5 1{2" liner is 
hung inside the 7" sleeve. 
10 Landscape Road Epsom, Auckland Ph: 64 9 6388693 Fax: 64 9 6315539 New Zealand 
1516 Oak Street, #311 Alameda, California 94501 USA 
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Figure 1. KS-lA Completion 
REV. I 
9'1' W. TU'lOW 
2 
2. Introduction 
The well completion of KS-1A is shown in figure 1. A 7" sleeve was cemented inside 
the original 9 5/8" production casing from the surface to 3510 feet in 1991 in order to 
repair a damaged connection at 2910 feet and to facilitate rebuilding of the wellhead. 
The cemented 7" casing was inspected using Halliburton Logging Services instruments 
and logging equipment on March 14, 1992. A minimum ID log (4 arm caliper) was 
initially run from the bottom of the 7" sleeve at 3,510 feet to the surface. An 
electromagnetic casing inspection (CIT) survey was then run through the same interval. 
A 12 hour injection test of KS-lA was conducted on 19 March, 1992. The test facilities 
are shown in figure 2 and comprised two Halliburton pumping units hooked in parallel 
through temporary piping to the permanent eight inch injection line to KS-IA. Water 
for the pumps was drawn from a 40,000 gallon Baker tank which was continuously 
recharged during the test by the two fresh water wells at the project site. The injected 
water temperatur~.was 1040F. Flowrate was measured using an orifice type flowmeter 
installed a few feet upstream of the wellhead. Wellhead pressure was measured by a 
pressure gage installed on the three inch side outlet valve on the wellhead. 
Fresh water supply 
Boker 
Tank 
Halliburton 
pumping units 
Orifice 
flowmeter 
8"" injection line 
Figure 2. Injection Test Facilities 
3 
Wellhead 
A number of downhole measurements were conducted during the test. A combination 
spinner- temperature survey was run in the cemented 7'' sleeve during injection to 
check the mechanical integritv of the casing. Also, a pressure - temperature survey was 
run to 5,000 feet toward the end of the injection period. The instruments were 
subsequently suspended at 5,000 feet for 7 hours after injection was terminated to 
record pressure fall-off. 
A further pressure - temperature survey was run on March 20, 1992 , about 36 hours 
after the injection test. 
3. Results 
3.1 Casing Inspection 
The minimum ID caliper and ClT inspection tools indicated the 7" sleeve was in good 
condition with no evidence of scale or corrosion. 
3.2 Injection Test 
The flowrate and wellhead pressure recorded during the test are presented in table 1 and 
figure 3. At the end of the 12 hour pumping period the flowrate was 450 gpm and the 
wellhead pressure was 208 psi g. 
600~--------------------------------~ 
500 Flowrate {gpm) 
400 
300 
200 
Wellhead pressure (psig) 
100 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 
Pumping time (hours) 
Figure 3. KS-1A 12 hour injection test. 18 March. 1992 
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Table 1. KS-1A 12 hour injection test data. 18 March. 1992 
Time Pumping Flowrate Wellhead lnjectivity Comments 
17-Mar-92 Time (hrs) (gpm) Pressure (psig) Index (gpm/psi) 
07:45 0.00 0 Start Pumping 
07:50 0.08 252 0 Inj. water temp= 104 F 
07:55 0.17 252 0 
07:57 0.20 252 0 
08:00 0.25 252 0 
08:05 0.33 252 0 
08:10 0.42 252 0 
08:15 0.50 252 0 
08:20 0.58 252 0 
08:25 0.67 252 0 
08:30 0.75 252 0 
08:35 0.83 252 0 
08:40 0.92 252 0 
08:45 1.00 252 0 
08:50 1.08 252 0 
09:00 1.25 252 0 
09:10 1.42 252 0 
09:20 1.58 252 0 
09:30 1.75 252 0 
09:40 1.92 252 0 
09:50 2.08 252 0 
10:00 2.25 252 0 
10:08 2.38 378 0 
10:15 2.50 378 0 
10:20 2.58 378 0 
10:30 2.75 378 0 
10:40 2.92 378 2 
10:45 3.00 378 2 
10:50 3.08 378 7 
10:55 3.17 378 14 
11:00 3.25 378 15 0.87 
11:10 3.42 378 25 0.85 
11:13 3.47 430 1.03 
11:15 3.50 438 75 0.89 
11:20 3.58 460 75 0.93 
11:25 3.67 464 92 0.91 
!!:30 3.75 453 105 0.86 
11:35 3.83 453 116 0.85 
11:36 3.85 453 130 0.83 
11:40 3.92 467 140 0.84 
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Table 1. cont'd KS-3 12 hour injection test 
Time Pumping Flowrate Wellhead lnjcctivity Comments 
17-Mar-92 Time (hrs) (gpm) Pressure (psig) Index (gpm/psi) 
13:00 5.25 452 185 0.75 
13:15 5.50 452 180 0.75 
13:30 5.75 452 180 0.75 
13:45 6.00 456 180 0.76 
14:00 6.25 456 !80 0.76 
14:03 6.30 Start Spinner Survey 
14:23 6.63 453 180 0.76 
14:30 6.75 453 180 0.76 
14:54 7.15 453 185 0.75 
15:15 7.50 449 187 0.74 
15:30 7.75 445 190 0.73 
15:45 a.oo 45a 190 0.75 
16:00 8.25 458 190 0.75 
16:15 8.50 453 190 0.74 
!6:30 8.75 451 190 0.74 
16:45 "9.00 451 195 0.73 
17:00 9.25 451 200 0.73 
17:30 9.75 453 200 0.73 
17:45 10.00 453 200 0.73 
18:00 10.25 453 200 0.73 
18:15 10.50 453 200 0.73 
18:30 10.75 453 200 0.73 
18:45 11.00 453 205 0.73 
19:00 11.25 453 205 0.73 
19:15 11.50 453 205 0.73 
19:30 11.75 453 205 0.73 
19:45 12.00 453 205 0.73 
19:46 12.02 0 Shut-in 
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The results of the spinner - temperature survey are presented in table 2. The spinner 
survey showed a small quantity of flow was lost between 2,000 and 3,000 feet. The 
change is within the measurement accuracy of the instrument. Since no signs of casing 
damage were evident on the casing inspectiun surveys it is concluded that the casing is 
sound. (Note: the temperature measured by the downhole instruments is about 400F 
lower than the actual injected water temperature. This is because the instruments are 
designed primarily to measure high temperatures and are not accurate when measuring 
low temperatures.) 
Table 2. Spinner- temperature survey while injecting 
Depth Temperature Spinner 
(feet) (F) % of flow 
1000 64 100 
2000 68 100 
3000 70 9 1 
3420 71 91 
The results of the pressure- temperature survey conducted while injecting are given in 
table 3 and the pressure fall-off data is given in table 4. 
Table 3. Pressure- temperature survey while injecting 
Depth Temperature Pressure 
(feet) (F) (psig) 
1000 65 611 
2000 69 1038 
3000 70 1461 
4000 73 1877 
5000 80 2305 
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Table 4. Pressure fall-off Cat 5.000 feet) after injection 
Time Pressure Temperature 
(minutes) (psig) (F) 
0 2305 80 
1 0 2205 90 
20 2133 95 
30 2092 100 
90 1955 11 6 
150 1896 1 27 
210 1 868 136 
270 1846 1 41 
330 1836 147 
390 1827 154 
450 1 60 
506 1814 1 71 
The pressure and .t~mperature changes at 5,000 feet are plotted in figure 4. 
2400 
2300 
.... 
-;;; 
8 
-
2200 
~ 
~ 
-
0 
0 2100 o_ 
"' ;; 
~ 2000 
~ 
= ~ 
~ 
~ 
~ 1900 
"" 
1800 
0 
Temperature 
Pressure 
2 3 4 5 6 7 8 9 
Elapsed time arter pump shut~off (hours) 
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A Horner plot of the pressure fall-off data is shown in figure 5. The calculated flow 
capacity is 14,800 md-ft/cp which indicates the reservoir in the vicinity ofKS-IA has 
low permeability. 
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Fie;ure 5. Horner plot of fall-off data 
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The pressure and temperature survey conducted on March 20, 1992, approximately 36 
hours after the injection test is presented in table 5. 
Table 5. Static pressure- temperature survey 20 March. 1992. 1 day after injection test 
Depth Temperature Pressure 
(feet) (F) (psig) 
500 52 
1000 57 136 
1500 78 348 
2000 108 566 
2500 1 1 2 781 
3000 1 79 985 
3200 233 1060 
3400 268 1137 
3600 295 1779 
3800 318 1309 
4000 321 1389 
4200 322 1430 
4400 322 1502 
4600 322 1578 
4800 3 1 1 1650 
5000 277 1722 
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The temperature data is ploned on figure 7. The survey exhibits a temperature reversal 
below 4600 feet. This indicates most of the injected water was leaving the well below 
this depth. 
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Figure 7. Static pressure- temperature survey. 
20 March, 1992 - 1 day after injection 
400 
The measured pressure at 5,000 feet on March 20 was 1722 psig. The total pressure 
change at 5,000 feet over the 36 hours or so between shutting-off injection and the 
March 20 survey was therefore; 2305 - 1722 = 583 psi. The injectivity index given by 
this is; 451 gpm I 583 psi= 0.8 gpm/psi. The injectivity index calculated for the portion 
of the test during which the well exhibited a positive wellhead pressure is on table 1. 
10 
4. Injection Capacity when Disposing of Power Plant Fluids 
The injection capacity (Q) can be expressed as follows: 
where; 
Q =II* [ WHP + WD *pI 144- SP- FP] 
Q = injection flowrate (gpm) 
II = injectivty index (gpm/psi) 
WHP = wellhead pressure (psig) 
WD =well depth to injection zone (ft) 
p =density of injection fluid (lb/ft3) 
SP = static pressure at injection zone (psig) 
FP =well bore friction pressure drop of fluid being injected (psi) 
The power plant injection fluids will be single phase liquid (noncondensible gases will 
be in solution at.th!;: injection pressure) at a temperature of 2QOOF. In the case of KS-
1A, the measured injectivity index (II) is 0.8 gpm/psi, the design injection wellhead 
pressure (WHP) is 150 psig, the well depth to the injection zone (WD) is assumed to be 
5,000 feet, the injection fluid density (p) is 60.1lb/ft3 and the static pressure at the 
injection zone (SP) is 1722 psig. For the conditions relevant to this case the friction 
pressure drop can be expressed as follows; 
FP = 0.91 * Q2 I d5 
where d =effective internal diameter (inches) 
For the existing completion (effective internal diameter approximately 6.6"), the 
calculated injection capacity of KS-3 is 400 gpm. For a completion with a 5 1/2" liner 
hung from the surface to 3,510 feet (effective internal diameter approximately 5.2") the 
injection capacity is 370 gpm. 
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4. Injection Capacity when Disposing of Power Plant Fluids 
The injection capacity (Q) can be expressed as follows: 
where; 
Q = II * [ WHP + WD * pI 144 - SP - FP] 
Q =injection flowrate (gpm) 
II = injectivty index (gpm/psi) 
WHP = wellhead pressure (psig) 
WD = well depth to injection zone (ft) 
p =density of injection fluid (lblft3) 
SP = static pressure at injection zone (psig) 
FP = wellbore friction pressure drop of fluid being injected (psi) 
The power plant injection fluids will be single phase liquid (noncondensible gases will 
be in solution at the injection pressure) at a temperature of 2000F. In the case of KS-3, 
the measured injectivity index (II) is 1.7 gpm/psi, the design injection wellhead 
pressure (WHP) is 150 psig, the well depth to the injection zone (WD) is assumed to be 
5,000 feet, the injection fluid density (p) is 60.llblft3 and the static pressure at the 
injection zone (SP) is 1779 psi g. For the conditions relevant to this case the friction 
pressure drop can be expressed as follows; 
FP = 0.91 * Q2 I d5 
where d =effective internal diameter (inches) 
For the existing 9 518" completion (effective internal diameter approximately 8.5"), the 
calculated injection capacity ofKS-3 is 760 gpm. For a completion with a ?".liner hung 
from the surface to 3,750 feet (effective internal diameter 6.6") the injection capacity is 
715gprn. 
It is likely that the injection capacity of KS-3 will increase with time under continuous 
long term injection as cool fluids migrate away from the wellbore and sink in the 
reservoir. As a result the injection capacities calculated here should be considered 
minimum values. 
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PUN'A1JEOTHERMAL VENTURE 
A Hawaii Partnership 
December 9, 1991 
Mr. William Paty 
Chairperson 
State of Hawaii 
Department of Land 
P.O. Box 621 
Honolulu, Hawaii 
Dear Mr. Paty: 
and Natural Resources 
96809 
Subject: Puna Geothermal Venture Project 
Well Kapoho State 1-A (KS 1-A) 
Upon review of the drilling and testing results from the Puna 
Geothermal Venture (PGV) field development to date, PGV has 
decided to convert well KS 1-A from a production well to an 
injection well. The geologic rationale for this decision is 
detailed in the Hydrogeologic Model of the Puna Geothermal 
Venture Geothermal Resource Update dated October 22, 1991, which 
was submitted to your office on October 24, 1991. 
The conversion of the KS 1-A well into an injection well will 
require execution of a 'I'esting and Injection Program as specified 
in the Underground Injection Permit No. 1529. This program was 
subiDitted to the Hawaii State Department of Health (DOH) and 
copied to your office. for review and approval on November 
25, 1991. 
The conversation of the KS 1-A well into an injection well is not 
expected to require further modification to the well at this 
time. 
~~~1r..~Richard 
....,......,, esident 
Geothermal Venture 
cc: 
C. Hew, DOH 
J. Lewin, DOH 
D. Nakano, DLNR 
M. Tagamod, DLNR 
E. Tanaka, DLNR 
91208.011 
!01 Aupuni Street, Suite 1014-B, Hilo, Hawaii 96720 • (808) 961-2184 • Facsimile (808) 961-3531 
PUNA GEOTH'b'RMAL VENTURE 
A Hawaii Partnership 
November 25, 1991 
Dr. John Lewin, M.D. 
Director 
State Department of Health 
P.O. Box 3378 
Honolulu, Hawaii 96801 
Dear Dr. Lewin: 
Subject: Puna Geothermal Venture Project 
Underground Injection Control (UIC) 
UIC Application No. UH-1529 
i:;\·.~·?" 
__ ..., 
(. :; ... ~ 
(_J1 
c.:> 
Pursuant to the Authority to Construct Underground Injection 
Wells issued to Puna Geothermal Venture (PGV) by the State 
Department of Health on March 16, 1990 in the form of a letter, 
PGV respectfully submits the following documentation for your 
review and approval: 
1. Production and Injection Well Casing Monitoring 
Program, dated November 21, 1991; 
2. KS-3 Testing and Inspection program, dated November 21, 
1991; and 
3. KS-1A Testing and Inspection program, dated 
November 21, 1991. 
("" 
The acceptance of these reports, along with the geologic report 
and the Hydrologic Monitoring program, constitute the completion 
of requirements for a Permit to Operate injection wells KS-1A and 
KS-3 under the UIC. 
91194.011 
101 Aupuni Street. Suire 10 1~-B. Hilo. Hawaii %720 • I 808) 961-2184 • Facsimile (808) 961-3531 
November 25, 1991 
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Your timely review and acceptance of these documents is greatly 
appreciated. If there are any questions regarding this 
submittal, or the request for a permit to operate the injection 
wells, please feel free to contact me in the Hilo office at 
961-2184. 
incerely, 
Venture 
Enclosures 
cc: 
C. Hew, DOH 
~- Nakano, DLNR 
M. Tagamori, DLNR 
91194.011 
PUNA GEOTHERMAL VENTURE 
KS-lA TESTING AND INSPECTION 
PURPOSE: 
To test injection capacity and inspect the mechanical integrity of KS-1A to convert KS-lA from a 
production to an injection well. 
PROCEDURE: 
Run static temperature survey, perform injection test and inspect casing to assure the integrity of the 
completion and the injectivity of the well. 
1. Rig up to run PT surveys and injection test. 
a. Run water line from water well to the location. 
b. Rig up Howco V-12 to wing valve and water line. 
c. Install lubricator on 3" swab valve. Install personnel stand. 
d. Discontinue injection at least 48 hours prior to testing so that well can retain a stable 
shut-in condition. 
e. Notify DLNR & DOH representatives at lease 24 hours prior to testing so they can 
witness the testing. 
2. Perform injection test as follows: 
a. Before injecting any water, run a static pressure/temperature traverse from surface to 
5,000 ft. Verify data before proceeding to next step. 
b. Kill well at 40 GPM with water until several wellbore volumes of water have been 
pumped to slowly cool well and casing. 
c. Increase pumping rate in 100 GPM steps holding each step for 2 hours until WHP 
reaches a maximum of 150 psi or until maximum available injection volume has been 
reached. (Approximately 1200 GPM). 
d. Hold WHP constant at 150 psi for 12 hours. Vary injection rate to maintain a constant 
150 psi WHP. 
e. Run a pressure/temperature tool with 12 hour clock to 5,000 ft. 
f. Continue pumping into well for I hour. Shut in injection to well. Release Howco V-12. 
g. Retrieve pressure/temperature tools when clocks expire. 
h. Approximately 24 hours after shut-in, run a temperature traverse from surface to 5,000 
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ft. to check for interformational flow behind casing. Minimum static time to be at lease 
12 hours. 
3. Rig up to run casing inspection tools. 
a. Rig up Howco TC4 to wing valve and water supply. 
b. Check for casing leaks by killing well at 40 GPM with water and running a 
spinner/temperature survey during injection at a constant rate. 
c. Install a 10-3/4" short lubricator with union connection, bleed off and wireline pack off 
on the 8" master valve. Use a 10" x 8" DSA crossover. 
d. Move in crane to hang wireline sheave and handle lubricator (20 ton single line okay). 
4. Run casing inspection logs as follows: 
a. Keep well dead with at least 40 GPM water. 
b. Run HLS 4 arm caliper as minimum l.D. tool in 7" casing from the bottom of 7" 
cemented liner at 3,510 RKB (25" above G.L.) to surface. 
c. Run HLS 60 arm Multi Finger Caliper from the bottom of the 7" cemented liner to 
surface. 
d. Shut in well and rig down. Interpret Logs. 
5. Prepare to use well for injection service. 
a. The well has four cemented casings below the last USDW. 
b. The mechanical integrity of the casing will be ensured by the above testing to at least 
3,510' RKB. 
c. We do not expect to tinct any mechanical problems with this well. If any of the testing 
indicates problems further diagnostic testing will be performed as per the Casing 
Monitoring Program. 
d. The 20", 13-3/8", and 9-5/8" casings were installed by the previous operator. 
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e. The 7" liner casing was tested during drilling to 600 psi surface pressure and test results 
were approved by the DLNR field representative before the casing shoe was drilled out. 
f. All injection fluid will enter the geothermal zone in or below the aquitard which separates 
the geothermal fluids from the lower most USDW and will not migrate through the 
cemented annulus into the lowermost USDW. 
g. This well will be used as a standby injector only. It will be used only in the event that 
the primary injector will not accept all of the injectate. 
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PRODUCTION AND INJECTION WELL 
CASING MONITORING PROGRAM 
1. INTRODUCTION 
1.1 Background 
Pursuant to Underground Injection Control (UIC) Permit 
No. UH-1529, the Hawaii State Department of Health (DOH) 
requires Puna Geothermal Venture (PGV) to develop a 
Casing Monitoring Program (CMP) regarding production and 
injection wells. This program is to be submitted to and 
approved by DOH prior to start of operation of injection 
wells drilled under permit UH-1529, for the PGV project 
site. 
1. 2 Purpose 
pgv\casinteg 
The purpose of this CMP is to specify the observations, 
tests, drilling operations and, if necessary, remedial 
actions required to insure that the mechanical integrity 
of production and injection casing and cement is 
maintained throughout the drilling, testing and operation 
of PGV wells. The cemented and hung casing strings that 
are used in the PGV wells are designed to prevent 
contamination of any underground sources of drinking 
water (USDW) by either reservoir fluid in production 
wells or power plant effluent in injection wells. 
Contamination of the USDW's might occur if the casing 
strings are breached due to corrosion or mechanical 
failure or if there is a failure of the cement to seal 
the casing/borehole annulus above the zone of injection 
or production. The casing monitoring program described 
below is designed to detect and diagnose a loss of 
mechanical integrity in the casing or cement. Remedial 
actions required to restore mechanical integrity are also 
described. 
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1.3 Scope 
This CMP covers all production and injection wells 
drilled by PGV and all existing wells that were drilled 
by previous operators on the 500 acre PGV site which to 
date have not been plugged and abandoned. 
1.4 Hydrogeologic Basis for the Casing Monitoring Program 
pgv\casinteg 
The hydrogeologic basis for the CMP is derived from 
data available from the drilling of five production 
wells to depths ranging from 6500' to 8000' and by two 
shallow monitoring wells drilled to depths of 640' and 
720' (Figure 1). 
1.4.1. 
1. 4 0 2 
The shallowest zone extending from surface 
(approximately 620' above sea level) to about 
7' above mean sea level is unsaturated and 
consists of a highly permeable sequence of 
subarea! basalt flows and interflow breccias. 
Within the project area this zone varies in 
thickness from 600' to 720' depending on the 
surface elevation. Numerous cracks with 
widths of up to 2' traverse the area. These 
cracks are vertical or very steeply dipping 
and reach from the surface to at least the top 
of the warm unconfined aquifer described 
below. This is evidenced by the discharge of 
warm moist air from many of these cracks. The 
cracks trend parallel to the major structures 
and lineaments of the Lower East Rift Zone. 
The zone below the unsaturated surface rock 
consists of an unconfined aquifer which 
contains ground water with varying degrees of 
natural contamination from the underlying 
geothermal system. This zone is approximately 
1400' thick with the water surface elevation 
controlled by sea level according to the 
Ghyben-Herzberg model. The unconfined aquifer 
surface in the project area is approximately 
7' above mean sea level. Based on the model, 
the thickness of the low salinity lens is 
therefore about 280'. This constitutes the 
USDW. The salinity of the underlying water 
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1.4.3. 
1. 4. 4 
1. 4. 5 
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will probably approach that of sea water. The 
temperature of the unconfined aquifer zone 
ranges from 95° to 192° F. in the project area 
and tends to be nearly isothermal throughout 
the entire interval, indicating good vertical 
mixing. A detailed description of this 
aquifer is given in the Puna Geothermal 
Venture Hydrologic Monitoring Program 
submitted to DOH in April 1990. 
The interval from 1400' below sea level to 
2400' below sea level (2000' to 3000' GL in 
Figure 2) is characterized by an extremely 
steep thermal gradient in the range of 30 
F/100' or more. The steep temperature 
gradient is characteristic of conductive heat 
transfer and indicates the zone has 
essentially zero vertical permeability. Thus, 
the zone appears to be an effective aquitard 
separating the high temperature geothermal 
fluid below from the low temperature 
unconfined aquifer overlying it. Locally the 
a qui tard exhibits natural leakage as in the 
area of MW-2 and GTW-III where anomalously 
high shallow ground water temperatures and 
salinities are observed. 
Between the depths 2400' and 4300' below sea 
level (3000' to4900' GL in Figure 2) the 
temperature profile indicates the existence of 
a transition zone which consists of 
alternating permeable and impermeable strata. 
Within this zone are two or more alternating 
zones of high thermal gradients and isothermal 
intervals. The high average thermal gradient 
through this zone indicates that vertical 
fluid circulation is very limited. 
Below a depth of about 4300' below sea level 
(4900' GL in Figure 2) the temperature profile 
becomes nearly isothermal. This interval is 
within the geothermal reservoir in which 
significant vertical movement of fluid is 
taking place at temperatures above 620 degrees 
F. 
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The casing program planned for the production and 
injection wells calls for cemented casing to reach from 
ground surface to a depth of about 3400' below sea level 
(Figures 3 and 4). This allows the casing to be anchored 
securely within the transition zone described in 1.4.4 
and to fully isolate the geothermal reservoir from the 
shallow aquifer (lowermost USDW) with a cemented interval 
through the aquitard (1400'-2400' below sea level). 
Within the shallow aquifer zone, two cemented casing 
strings are installed. Three cemented casing strings 
pass through the top of the shallow aquifer and the 
unsaturated zone. The production and injection casing 
programs are designed to prevent leakage of geothermal 
fluid from the wellbore into the shallow aquifer above a 
depth of 1400' below sea level. The CMP discussed below 
provides the methods and procedures necessary to detect 
any leakage and to repair those leaks if detected. 
2. PRODUCTION WELL CASING MONITORING PROGRAM 
2.1 Pressure Testing During Drilling 
pgv\casinteg 
Each production well is completed with three casing 
strings (not including the 30-inch conductor pipe) 
cemented to the surface (Figure 3). Immediately upon 
completion of cementing each casing string and prior to 
drilling out the cement shoe, the casing will be pressure 
tested. The test will consist of pressurizing the casing 
to a specified test pressure and holding for 30 minutes. 
The specified test pressure shall be the lesser of: (a) 
2000 psig surface pressure or (b) 70% of the casing 
internal yield pressure less 250 psi at the shoe. (2000 
psig is the maximum expected surface pressure on the 9-
5/8" casing during production operations.) The pressure 
change during the 30 minute period shall not exceed 8%. 
The effect of the fluid expansion due to thermal recovery 
in the wellbore during the test period will be negligible 
throughout the test period. 
In the event that excessive bleed-off occurs, one or 
more of the following diagnostic methods will be used to 
locate the leak: 
Temperature log while injecting 
Static temperature survey 
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Casing inspection logs with multi-arm 
caliper and/or magnetic inspection tools 
Pressure testing with a packer(s) on 
drillpipe 
Other applicable methods 
After identification of the point of leakage, a cement 
squeeze job will be performed and the casing retested. 
Results of each pressure test will be reported to the 
Department of Land and Natural Resources (DLNR) and the 
Department of Health (DOH), 
After a successful pressure test of each casing string, 
drilling will proceed to a point at least one foot below 
the cement shoe, and a pressure leak-off test will be 
performed to test the integrity of the annular cement. 
Each test will be performed at a pressure approaching the 
fracturing pressure of the exposed formation. If there 
is excessive leak-off, a squeeze cement job will be 
performed, the cement will be drilled out and the test 
will be repeated. Drilling will not proceed until an 
effective cement seal is established in the 
casingjborehole annulus above the shoe. In some 
situations, such as the case where there is natural 
formation permeability immediately below the casing shoe, 
it may not be practical to prove cement integrity with 
the pressure test described above. As an alternative, a 
standard water shutoff test (WSO) may be done above the 
shoe, or shut-in temperature surveys may be run. 
If there have been indications of problems with the 9-
5/8" cement job, a cement bond log (CBL) will be run in 
the 9-5/8" casing. Adequate cement curing time will be 
allowed before running the CBL. 
Although CBL's may be of interest on the surface and 
intermediate casing strings, they are not planned because 
the necessary logging tools are not available from PGV's 
logging contractor to obtain meaningful results in the 
large diameter, 20 11 and 13-3/8'' casing strings. CBL's 
are not commonly run in geothermal production and 
injection wells on the mainland, and they are virtually 
never run on the surface and intermediate casings. The 
large surface and intermediate casing sizes common to 
geothermal wells cannot be bond logged with useful 
results using conventional logging tools. 
pgv\casinteg Page 5 
PUNA GEOTHERMAL VENTURE November 21, 1991 
pgv\casinteg 
With regard to the surface and intermediate casing 
strings, if any problems are suspected from the results 
of the cement job or pressure testing, a static 
temperature survey will be run to check for 
interformational flows behind the casing. The shut-in 
time before logging will be sufficient to obtain useful 
results. 
If the CBL is run in the 9-5/8'' production casing it will 
be used only to determine cement tops or as a diagnostic 
tool. The logging results will not meet oil and gas 
standards for cement bond or cement compressive strength. 
This is due to two factors: 
2 .1.1 
2 .1. 2 
Because of the temperature limitations on 
logging tools, a well must be cooled by water 
injection during the logging operation. The 
resulting thermal contraction of the casing 
creates a temporary micro annulus between the 
casing and cement. Therefore, the log shows 
that no bond exists. This micro annulus is 
believed to seal after the well heats back up 
to the usual temperature. The micro annulus 
is usually so small that it would only be a 
problem with high pressure gas and would not 
provide a flow path for geothermal fluids. 
The cement used in geothermal wells is 
relatively light weight, low compressive 
strength cement. Geothermal casing is usually 
cemented in place over its entire length and 
the cement used must be lightweight or the 
formation will fracture due to the 
hydrostatic pressure from the cement column. 
Fracturing and the resultant loss of 
circulation cause an incomplete primary cement 
job. Any secondary cementing procedure 
usually never approaches the quality of a 
successful primary cement job. All of the 
light weight cements available on the market 
produce relatively low compressive strengths 
when set. High compressive strengths are not 
required for geothermal wells because the 
casing is cemented over its entire length. 
This supports and protects the casing and 
seals off any possible flow in the annulus. 
This is unlike the common practice in oil and 
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gas wells where casing is cemented only to 
seal off the zones of interest or fresh water 
zones. The main method of determining the 
competency of the casing cement job while 
drilling will be the surface indications of 
pressure and circulation returns during the 
cement job and the shoe leak-off test. If 
both of these are positive, the cement job has 
an extremely high probability of providing a 
good seal against the migration of production 
fluids. 
2.2 Monitoring During Injection Testing 
Upon completion of each production well an 
injection test may be performed to give an initial 
indication of reservol.r permeability. The 
injection test consists of pumping relatively cool, 
fresh water into the wellbore at several controlled 
rates while monitoring downhole and wellhead 
pressure. Temperature-pressure-spinner {TPS) logs 
will normally be run during the test. These logs 
can be used to locate leaks in the casing by noting 
a sudden change in temperature with depth or a drop 
in flow velocity within the casing string. In the 
event that a loss of mechanical integrity is 
indicated during or after injection, one or more of 
the following diagnostic methods will be used to 
confirm the leak: 
Temperature log while injecting 
Static temperature survey 
Casing inspection logs with multi-arm 
caliper andjor magnetic inspection tools 
Other applicable methods as determined by 
PGV. 
2.3 Monitoring During Flow Testing 
pgv\casinteg 
During flow testing of each production well, wellhead 
temperature and pressure along with steam and brine flow 
rate and chemistry are continuously monitored. After the 
initial 24 hours of flow, flow characteristics tend to be 
stable. Sudden changes in the wellhead pressure, 
temperature, brinejsteam ratio, or brine chemistry during 
stabilized flow can be indicative of a loss of mechanical 
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integrity which is allowing cool water leakage into the 
wellbore. 
Also during flow testing, TPS logs are periodically run. 
Leakage of cool water into the wellbore or loss of fluid 
to zones behind casing may be seen in the TPS logs run 
during or after shut-in. In the event that wellhead or 
logging data indicate a loss of mechanical integrity 
during the flow test, the well will be shut in and one or 
more of the following diagnostic methods will be used to 
confirm the leaks and locate it more precisely: 
Temperature log while injecting 
Static temperature survey 
Casing inspection logs with multi-arm caliper 
and/or magnetic inspection tools 
Other applicable methods as determined by PGV 
2.4 Monitoring During Production 
pgv\casinteg 
Wellhead pressure and temperature will be monitored 
daily during normal production. Brine and steam 
chemistry will also be analyzed for each production well. 
Initially, samples will be taken weekly to establish a 
baseline geothermal fluid chemistry. The sampling 
frequency will then be reduced to monthly and quarterly 
as stabilization of the fluid chemistry is confirmed. 
Casing failure causing leakage of cool ground water into 
the wellbore or loss of geothermal fluid to the formation 
may be manifested as a pressure and temperature drop at 
the wellhead. Fluid chemistry changes may also indicate 
ground water leakage. Wellhead pressure, temperature, 
and chemistry data will be reported to the DOH quarterly 
on a routine basis. 
In the event that anomalous production parameters are 
observed, TPS survey(s) will be run with the well 
flowing. The TPS profiles will be used to determine 
whether the observed changes are due to changes in 
reservoir characteristics or are caused by a loss of 
mechanical integrity. In the event of a suspected loss 
of mechanical integrity, one or more of the following 
diagnostic methods will be used to confirm the leak and 
locate it more precisely: 
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Temperature log while injecting 
Static temperature survey 
Casing inspection logs with multi-arm caliper 
andjor magnetic inspection tools 
Other applicable methods as determined by PGV 
2.5 Casing Repair 
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Once a loss of mechanical integrity is identified and 
approximately located, casing repair procedures will be 
initiated. These procedures may include any or all of 
the following activities: 
2.5.1 
2.5.2 
2.5.3 
2.5.4 
2.5.5 
2. 5. 6 
2.5.7 
Shut in well and run magnetic and multi-
arm casing inspection logging tools to 
precisely locate leak and to evaluate 
casing condition. 
Rig up workover rig on well. Run 
packer(s) on drillpipe and pressure test 
to confirm suspected leaking interval. 
Execute cement squeeze job to seal 
leak or stop interformational 
behind casing. 
casing 
flows 
and other 
to confirm 
If good, 
well to 
Perform casing pressure test 
diagnostic tests as necessary 
success of the remedial work. 
move rig off well and return 
production. 
In the event of major casing failure, a 
cemented liner may be installed through 
the damaged interval. 
Prior to drilling out the liner shoe, the 
liner will be pressure tested as 
described in Section 2.1. 
If mechanical integrity cannot be 
restored satisfactorily, the well will be 
plugged and abandoned. 
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3. INJECTION WELL CASING MONITORING PROGRAM 
3.1 Pressure Testing During Drilling 
The cemented casing string design in PGV injection wells 
(Figure 4) is similar to that of production wells. 
Testing of each string will proceed as described in 2.1 
above. 
3.2 Monitoring During Injection Testing 
Prior to installation of the hangdown liner, an 
injection test will be performed to measure injectivity 
of the open formation below the cemented 9-5/8" casing. 
During the test, one or more of the following logs or 
surveys will be run: 
TPS through the open hole and cased intervals 
with the well on injection. 
Static temperature surveys to check for 
evidence of interformational flows behind 
casing. 
Other logs or surveys, as determined by PGV, 
to check for mechanical integrity of the 
casing and cement. 
If the results of the logs and surveys confirm 
mechanical integrity, then the 7" hangdown liner may be 
installed. If leakage is found, repair procedures as 
described in 2.5 will be performed. 
3.3 Monitoring During Routine Injection 
pgv\casinteg 
During routine injection, the 7'' x 9-5/8'' annulus will 
be purged with nitrogen. Purge pressure and flow rate 
will be monitored for any changes indicative of a casing 
leak. Purge will be repeated as necessary to maintain 
the fluid level more than 1/2 way down the annulus. Once 
annually, tests and surveys will be conducted to verify 
mechanical integrity of the hangdown liner. The casing 
and hangdown liner will be tested for leaks by one of the 
following procedures, or a combination thereof: 
3.3.1 Perform a pump-down test on the 7'' x 9-5/8'' 
Page 10 
PUNA GEOTHERMAL VENTURE November 21, 1991 
3.3.2 
annulus. Nitrogen will be injected into the 
annulus to a pressure sufficient to displace 
the water level to the 9-5/8'' casing shoe and 
shut in. Surface pressure on the annulus and 
hangdown liner will be monitored and recorded. 
Annulus pressure bleed-off exceeding 8% in 30 
minutes will be considered indicative of a 
leak. If necessary, the pressure test will be 
extended beyond 30 minutes to preclude thermal 
effects on the surface pressure. In that 
case, the final 30 minutes will constitute the 
test period. 
If the hangdown liner is pulled, the casing 
may be pressure tested above a bridge plug or 
packer set near the shoe following the basic 
procedure outlined in Section 2.1. Integrity 
of the hangdown liner may be verified by 
inspection on the surface, by a pressure test 
after it is run in the hole, or by a TPS log 
with the well on injection. 
Integrity of the cement will be checked during each 
workover by one or more of the following procedures: 
3.3.3 
3.3.4 
One or more shut-in static temperature surveys 
will be run. Shut-in time will be at least 12 
hours, or longer if necessary to obtain 
meaningful results. 
Other logs or 
discretion of 
surveys are not 
surveys may be 
PGV, if static 
definitive. 
run, at the 
temperature 
3.4 Restoration of Mechanical Integrity or Abandonment 
pgv\casinteg 
In the event that the diagnostic procedures indicate a 
loss of mechanical integrity, remedial or abandonment 
procedures will be carried out as specified in Section 
2 0 50 
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PRODUCTION AND INJECTION WELL 
CASING MONITORING PROGRru~ 
1. INTRODUCTION 
1.1 Background 
Pursuant to Underground Injection Control (UIC) Permit 
No. UH-1529, the Hawaii State Department of Health (DOH) 
requires Puna Geothermal Venture (PGV) to develop a 
Casing Monitoring Program (C~P) regarding production and 
injection wells. This program is to be submitted to and 
approved by DOH prior to start of operation of injection 
wells drilled under permit UH-1529, for t~e PGV project 
site. 
1.2 Purpose 
pgv\ casinteg 
The purpose of this C~P is to specify the observations, 
tests, drilling operations and, if necessary, remedial 
actions required to insure that the mechanical integrity 
of production and injection casing and cement is 
maintained throughout the drilling, testing and operation 
of PGV wells. The cemented and hung casing strings that 
are used in the PGV wells are designed to prevent 
contamination of any underground sources of drinking 
water (USDW) by either reservoir fluid in production 
wells or power plant effluent in injection wells. 
Contamination of the USDW's might occur if the casing 
strings are breached due to corrosion or mechanical 
failure or if there is a failure of the cement to seal 
the casingjborehole annulus above the zone of injection 
or production. The casing monitoring program described 
below is designed to detect and diagnose a loss of 
mechanical integrity in the casing or cement. Remedial 
actions required to restore mechanical integrity are also 
described. 
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1.3 Scope 
This Ct1P covers all production and inj action wells 
drilled by PGV and all existing wells that were drilled 
by previous operators on the 500 acre PGV site which to 
date have not been plugged and abandoned. 
1.4 Hydrogeologic Basis for the Casing t1onitoring Program 
pgv\casinteg 
The hydrogeologic basis for tl"le CMP is derived from 
data available from the drilling of five production 
wells to depths ranging from 6500' tc SOCO' and by two 
shallow monitoring wells drilled to dep~~s of 640' and 
720' (Figure 1). 
1.4.1. 
1. 4. 2 
The shallorNest zone extendir.g from surface 
{approximately 620' above sea level) to about 
7' above nean sea level is u:-.satura. ~ed and 
consists of a highly permeable seque"-ce of 
subareal basalt flows and i~ter:low brec8ias. 
Hithin the project area this z::r.e varies in 
thickness from 600' to 720' depending en the 
sur!ace elevation. Numerous cracks with 
',.ridths of up to 2' t~averse t::e area. These 
cracks are vertical or very s~eeply dipping 
and reach from the surface to at least the top 
of the warm unconfined aqui!ar described 
below. This is evidenced by the discharge of 
warm moist air from many of these cracks. The 
cracks trend parallel to the major structures 
and lineaments of the Lower East Rift Zone. 
The zone below the unsaturated surface rock 
consists of an unconfined aquifer which 
contains ground water with varying degrees of 
natural contamination from the underlying 
geothermal system. This zone is approximately 
1400' thick with the water surface elevation 
controlled by sea level according to the 
Ghyben-Herzberg model. The unconfined aquifer 
surface in the project area is approximately 
7' above mean sea level. Based on the model, 
the thickness of the low salinity lens is 
therefore about 280'. This constitutes the 
USDH. The salinity of the underlying water 
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will probably approach that of sea water. The 
temperature of the unconfined aquifer zone 
ranges from 95° to 192° F. in the project area 
and tends to be nearly isothe~al throughout 
the entire interval, indicating good vertical 
mixing. A detailed descrip~ion of this 
aquifer is given in the Pu~a Geothermal 
Venture Hydrologic Monitor:ng Program 
submitted to DOH in April 1990. 
The interval from 14 00' belmv sea level to 
2400' belm-1 sea level (2000' 1:8 3000' GL in 
Figure 2) is characterized by an extremely 
steep thermal gradient in the range of 30 
F I 100' or more. The stee;: temperature 
gradient: is characteristic of C8nductive heat 
transfer and indicates t~e zone has 
essentially zero vertical perme~~~lity. Thus, 
the zcne appears to be an effec=ive aquitard 
separati~g t~e high temperat~~e geother~al 
fluid below from the lc~ temperature 
uncon~ined aquifer overlying i~. Locally ~he 
aqui-:ard exhibits natural lea::=..;e as in the 
a~ea of HH-2 and GT~V-III ·.vhe:-e anomalously 
high shallor,.; ground ~·ia"Cer te:::;er:-atures and 
salinities are observed. 
Bet~een t:he depths 2400' and ~JJO' bela~ sea 
level (3000' to4900' GL in ::.c;ure 2) the 
temperature profile indicates t~e existence of 
a transition zone which consists of 
alternating permeable and impe~~eable strata. 
'11ithin this zone are t'.vo or mere alternating 
zones of high thermal gradients and isothermal 
intervals. The high average thermal gradient 
through this zone indicates that vertical 
fluid circulation is very limi~ed. 
Below a depth of about 4300' below sea level 
(4900' GL in Figure 2) the temperature profile 
becomes nearly isothermal. This interval is 
within the geothermal reservoir in which 
significant vertical movement of fluid is 
taking place at temperatures above 620 degrees 
F. 
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The casing program planned for the production and 
injection wells calls for cemented casing to reach from 
ground surface to a depth of about 3400' below sea level 
(Figures 3 and 4). This allows the casing to be anchored 
securely within the transition zone described in 1.4.4 
and to fully isolate the geothermal reservoir from the 
shallow aquifer (lowermost USDW) with a cemented interval 
through the aquitard (1400'-2400' below sea level). 
Within the shallow aquifer zone,two cemented casing 
strings are installed. Three cemented casing strings 
pass through the top of the shallow aquifer and the 
unsaturated zone. The production and injection casing 
programs are designed to prevent leakage of geothermal 
fluid from the wellbore into the shallow aquifer above a 
depth of 1400' below sea level. The C~P discussed below 
provides the methods and procedures necessary to detect 
any leakage and to repair those leaks if detected. 
2. PRODUCTION 'fi:::LL CASING !•!GNITORL'fG PRGGRAN 
2.1 Pressure Testing During Drilling 
pgv\casinteg 
·· ... , 
Each production ~ .. oell is completed r,..ri th three casing 
strings (not including the 30-inch conductor pipe) 
cemented to the surface (Figure 3) . Imraediately upon 
completion of cementing each casing string and prior to 
drilling out the cement shoe, the casing will be pressure 
tested. The test •.-~ill consist of pressurizing the casing 
to a specified test pressure and holding for 30 minutes. 
The specified test pressure shall be the lesser of: (a) 
2000 psig surface pressure or (b) 70% of the casing 
internal yield pressure less 250 psi at the shoe. (2000 
psig is the maximum expected surface pressure on the 9-
518" casing during production operations. ) The pressure 
change during the 30 minute period shall not exceed 8%. 
The effect of the fluid expansion due to thermal recovery 
in the wellbore during the test period will be negligible 
throughout the test period. 
In the event that excessive bleed-off occurs, one or 
more of the following diagnostic methods will be used to 
locate the leak: 
Temperature log while injecting 
Static temperature survey 
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casing inspection logs with multi-arm 
caliper andjor magnetic inspection tools 
Pressure testing with a packer(s) on 
drillpipe 
Other applicable methods 
After identification of the point of leakage, a cement 
squeeze job will be performed and the casing retested. 
Results of each pressure test will be reported to the 
Department: of Land and Natural Resources (DLNR) and the 
Depart:nent of Health (DOH) , 
After a successful pressure test of each casing string, 
drilling will proceed to a point at least one foot below 
the cement shoe, and a pressure leak-of= test will be 
perfor~ed to tes~ the in~egrity of t~e a~nular cement. 
Each test will be performed at a pressure approaching the 
fracturing pressure of the exposed for:nat:~on. If there 
is excess::..ve leak-c;ff, a squeeze cer:1e:.:: job will be 
per~or~ed, the ce~en~ will be drilled oc:: and the test 
will be repeated. Drilli~g will not pr~ceed until an 
e=fec~ive cemer.~ s~~~ lS establ~sted in the 
casi~gjborehole a~nu~us above t~e shea. In some 
si. t.ua~ions, such as tr.e case r.vhere t:'le:::-e is natu=al 
for::-~at.ion per:-r1eabi:.ity i::-tmediately bela~,; t~-:e casing shoe, 
it may not be prac~ical to prove cement i~tegrity with 
the pressure test described above. As an alternative, a 
standard water shutoff test (WSO) may be done above the 
shoe, or shut-in temperature surveys may be run. 
If there have been indications of problems with the 9-
5/B'' cement job, a cement bond log (CBL) will be run in 
the 9-5/8" casing. Adequate cement curing time will be 
allowed before running the CBL. 
Although CBL's may be of interest on the surface and 
intermediate casing strings, they are not planned because 
the necessary logging tools are not available from PGV's 
logging contractor to obtain meaningful results in the 
large diameter, 20" and 13-3/8" casing strings. CBL's 
are not commonly run in geothermal production and 
injection wells on the mainland, and they are virtually 
never run on the surface and intermediate casings. The 
large surface and intermediate casing sizes common to 
geothermal wells cannot be bond logged with useful 
results using conventional logging tools. 
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With regard to the surface and intermediate casing 
strings, if any problems are suspected from the results 
of the cement job or pressure testing, a static 
temperature survey will be run to check for 
interformational flows behind the casing. The shut-in 
time before logging will be sufficient to obtain useful 
results. 
If the CSL is run in the 9-5/8'' production casing it will 
be used only to determine cemenc tops or as a diagnostic 
tool. The logging results will not meet oil and gas 
standards for cement bond or cement compressive strength. 
This is due to two factors: 
2.1.1 
2. 1. 2 
Because of the temperature limitations on 
logging tools, a well must be cooled by water 
inJec-:ion during che logging operation. The 
resul::ing t:!"'~ermal cor:traction of the casing 
c=ea~es a temporary nicro annulus bet~een the 
casing and cer:1ent.. T~erefore, t::e log shews 
tha c. no bond exiscs. This mic::-o annulus is 
be:ieved t~ seal af~e~ the well heats back up 
to the usua 2. tenpera~'.lre. T::.e :aicro annulus 
is usually so s~all t~at it ~auld only be a 
problem wich high pressure gas and would not 
provide a flow path for geother~al fluids. 
The cement used in geothermal wells is 
relatively light weight, lew compressive 
scrength cement. Geothermal casing is usually 
cemented in place over its entire length and 
the cement used must be light·.,;eight or the 
formation will fracture due to the 
hydrostatic pressure from the cement column. 
Fracturing and the resultant loss of 
circulation cause an incomplete primary cement 
job. Any secondary cementing procedure 
usually never approaches the quality of a 
successful primary cement job. All of the 
light weight cements available on the market 
produce relatively low compressive strengths 
when set. High compressive strengths are not 
required for geothermal wells because the 
casing is cemented over its entire length. 
This supports and protects the casing and 
seals off any possible flow in the annulus. 
This is unlike the common practice in oil and 
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gas wells where casing is cemented only to 
seal off the zones of interest or fresh water 
zones. The main method of determining the 
competency of the casing cement job while 
drilling will be the surface indications of 
pressure and circulation ret'.lrns during the 
cement job and the shoe leak-off test. If 
both of these are positive, the cement job has 
an extremely high probability of providing a 
good seal against the migration of production 
fluids. 
2.2 Monitoring During Injection Testing 
Upcn completion of each produc::ion well an 
injection ~es~ may be perfcrned to give an initial 
indication of rese:c·1cir per:nea:::ility. The 
injection tes~ consists of pu~ping relatively cool, 
fresh ~ater i~~o the wellbore at se,;e~al con~rolled 
rates while non~~oring downhole and wellhead 
pressure. Te~pera~ure-pressure-sp~~~er (TPS) legs 
will r.cr~ally be r~n during ~he tes~. These legs 
ca~ be used ~~ locate leaks in the casing by noting 
a sudden c~a~ge i~ tenperature with dep~h or a drop 
in flow veloci~y ~it~in the casing s~~ing. I~ the 
event that a loss of mechanica: integrity is 
indicated during or after injection, one or mere of 
the following diagnostic methods w~l~ be used to 
confirm the leak: 
Temperature log while injecting 
Static temperature survey 
Casing inspection logs with multi-arm 
caliper andjor magnetic inspection tools 
Other applicable methods as determined by 
PGV. 
2.3 Monitoring During Flow Testing 
pgv\casinteg 
During flow testing of each production well, wellhead 
temperature and pressure along with steam and brine flow 
rate and chemistry are continuously monitored. After the 
initial 24 hours of flow, flow characteristics tend to be 
stable. Sudden changes in the wellhead pressure, 
temperature, brinejsteam ratio, or brine chemistry during 
stabilized flow can be indicative of a loss of mechanical 
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integrity which is allowing cool water leakage into the 
wellbore. 
Also during flow testing, TPS logs are periodically run. 
Leakage of cool water into the wellbore or loss of fluid 
to zones behind casing may be seen in the TPS logs run 
during or after shut-in. In the event that wellhead or 
logging data indicate a loss of mechanical integrity 
during the flow test, the well will be shut in and one or 
more of the following diagnostic methods will be used to 
confirm the leaks and locate it more precisely: 
Temperature log while injecting 
Static temperature survey 
Casing inspection logs with multi-arm caliper 
and(or magnetic inspection tools 
Other applicable methods as decermined by PGV 
2.4 Mor.itoring Du~ing ?~eduction 
pgv\casinteg 
Hellhead pressurs and t:enperature rt~il2. be mcni -:o:::ed 
daily d~ring nor~al produc~ion. Bri~e and steam 
che::1istry rt~ill a2..sc be analyzed for each pr:::duction r,..,rell. 
Initially, sa~ples will be taken weekly ~o establish a 
baseline geothermal fluid chemistry. The sampling 
frequency will the~ be reduced to monthly and quar~erly 
as stabilization of the fluid chewistry is confi=~ed. 
Casing failure causing leakage of cool grc~nd water into 
the wellbore or loss of geothermal fluid tc the formation 
may be manifested as a pressure and temperature drop at 
the wellhead. Fluid chemistry changes may also indicate 
ground water leakage. Wellhead pressure, temperature, 
and chemistry data will be reported to the DOH quarterly 
on a routine basis. 
In the event that anomalous production parameters are 
observed, TPS survey(s) will be run with the well 
flowing. The TPS profiles will be used to determine 
whether the observed changes are due to changes in 
reservoir characteristics or are caused by a loss of 
mechanical integrity. In the event of a suspected loss 
of mechanical integrity, one or more of the following 
diagnostic methods will be used to confirm the leak and 
locate it more precisely: 
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Temperature log while injecting 
Static temperature survey 
Casing inspection logs with multi-arm caliper 
and/or magnetic inspection tools 
Other applicable methods as determined by PGV 
2.5 Casing Repair 
pgv\casinteg 
Once a loss of mechanical integrity is identified and 
approxi~ately located, casing repair procedures will be 
initiated. These procedures may include any or all of 
the following activities: 
2.5.1 
2. 5. 2 
2. 5. 3 
2.5.4 
2. 5. 5 
2.5.6 
2.5.7 
Shut in well and run magnetic and multi-
ar~ casing inspection legging tools to 
precisely locate leak and to evaluate 
casing condition. 
Rig up workover rig on well. Run 
packer(s) on drillpipe and pressure test 
to confi~~ suspected leaking interval. 
Execute cenent squeeze job to seal casi~g 
leak or stop interfor::~ational flor,.;s 
behind cas i:-1g. 
and other 
to confirm 
If good, 
\vell to 
Perfor:-n casing pressure test 
diagnostic tests as necessary 
s~ccess of the remedial wcrk. 
move rig off •.vall and return 
production. 
In the event of major casing failure, a 
cemented liner may be installed through 
the damaged interval. 
Prior to drilling out the liner shoe, the 
liner will be pressure tested as 
described in Section 2.1. 
If mechanical integrity cannot be 
restored satisfactorily, the well will be 
plugged and abandoned. 
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3. INJECTION WELL CASING MONITORING PROGRAM 
3.1 Pressure Testing During Drilling 
The cemented casing string design in PGV injection wells 
(Figure 4) is similar to that of production wells. 
Testing of each string will proceed as described in 2.1 
above. 
3.2 Monitoring During Injection Testing 
Prior to installation of the hangdown liner, an 
injection test will be performed to measure injectivity 
of the open formation below the cemented 9-5/8'' casing. 
During t~e test, one or more of the following legs or 
surveys will be ru~: 
TPS t~rough the open hole and cased intervals 
with the well on injec~ion. 
Static temperature surveys 
evidence of interfor~ational 
caslng. 
to check for 
flows behind 
Other logs 
to check 
casing and 
or surveys, as 
for mechanical 
cement. 
determined by PGV, 
integrity of the 
If the results of the logs and surveys confirm 
mechanical integrity, then the 7'' hangdown liner may be 
installed. If leakage is found, repair procedures as 
described in 2.5 will be performed. 
3.3 Monitoring During Routine Injection 
pgv\casinteg 
During routine injection, the 7'' x 9-5/8'' annulus will 
be purged with nitrogen. Purge pressure and flow rate 
will be monitored for any changes indicative of a casing 
leak. Purge will be repeated as necessary to maintain 
the fluid level more than 1/2 way down the annulus. Once 
annually, tests and surveys will be conducted to verify 
mechanical integrity of the hangdown liner. The casing 
and hangdown liner will be tested for leaks by one of the 
following procedures, or a combination thereof: 
3.3.1 Perform a pump-down test on the 7" x 9-5/8" 
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3. 3 . 2 
Integri~y 
workove!:" 
3 • 3 • 3 
3 . 3. 4 
November 21, 1991 
annulus. Nitrogen will be injected into the 
annulus to a pressure sufficient to displace 
the water level to the 9-5/8'' casing shoe and 
shut in. Surface pressure on the annulus and 
hangdown liner will be monitored and recorded. 
Annulus pressure bleed-off exceeding 8% in 30 
minutes •,;ill be considered indicative of a 
leak. If necessary, the pressure test will be 
extended beyond 30 minutes to preclude thermal 
effects on the surface pressure. In that 
case, the final 30 minutes will constitute the 
test period. 
If the har.gdO\·m liner is pulled, the casing 
may be pressure tested above a bridge plug or 
packer se~ near the shoe follcwing the basic 
procedure outlined in Section 2.1. Integrity 
of the hangdo·.·m liner may l:e verified by 
inspec~ion on the surface, by a pressure test 
after i~ is run in the hole, cr by a TPS log 
with the ~ell en injection. 
cf the ce:-:1ent • . ;ill be checked during each 
by one or ~ere of the followir.g procedures: 
one or more shut-in static temperature surveys 
will be run. Shut-in time will be at least 12 
hours, or longer if necessary to obtain 
meaningful results. 
Other logs or 
discretion of 
surveys are not 
surveys may be 
PGV, if static 
definitive. 
run, at the 
temperature 
3.4 Restoration of Mechanical Integrity or Abandonment 
In the event that the diagnostic procedures indicate a 
loss of mechanical integrity, remedial or abandonment 
procedures will be carried out as specified in Section 
2. 5. 
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PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 
September 16, 1991 
Manabu Tagamori, Deputy Director 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, HI 96809 
Re: Request to kill well KS-lA. 
Dear Mr. Tagamori: 
--(_- -~ ;·~ --.~ -'-/ F~ -D 
. •, --.-- _-y ~ 
Since August 1991, the wellhead pressure in KS-lA has been steadily increasing. The 
pressure is a result of both increased artesian pressure and development of a gas cap. The 
following pressure readings were made since August 1: 
Date Pressure (psig) 
8/1/91 87 
8115/91 280 
8/30/91 429 
9115/91 558 
PGV is hereby requesting approval from your office to perform a kill operation on KS-
IA in order to eliminate the artesian pressure and gas cap. The kill operation will consist of the 
following: 
1. Rig up Halliburton pumping unit to 3" side valve on 9-5/8" wellhead. Connect 
Halliburton to drilling water line. 
2. Pump water at a rate of 112-1 bpm until two wellbore volumes have been 
injected. 
3. Increase flow rate as indicated by wellhead pressure. Periodically shut in pump 
and observe static wellhead pressure. Estimated time to kill well is 12 to 24 
hours. 
4. When well goes on vacuum, rig down Halliburton and rig up direct connection 
to drilling water supply. Inject water from drilling water supply line as needed 
to maintain well on a vacuum. Continue to monitor wellhead pressure daily. 
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 1337, Hila, Hawaii 96721-1337 
No gas emissions are expected to occur from this operation. 
If you have any questions regarding this request, please give me a call. 
Sincerely, 
PUNA GEOTHERMAL VENTURE 
~OWJr~ 
Field Manager 
cc: Dean Nakano 
Eric Tanaka 
Rodney Nakano 
Norman Hayashi 
Duey Milner 
MAR 
Tom Kizis 
Bill Rickard 
5 INCH HANGDOWN LINER:WELL KS-1A 
5 INCH CASING TO BE RUN UTILIZING A CRANE 
1. MOVE IN AND RIG UP EQUIPMENT FOR RUNNING A 5 INCH HANG DOWN 
LINER IN WELL KS-1A. 
2. RIG UP OVER THE EXISTING WELLHEAD VALVE WITH A DOUBLE RAM 
BLOWOUT PREVENTER AND HYDRIL. TEST PREVENTER AND HYDRIL 
AGAINST THE WELLHEAD VALVE TO 1500 PSI. HAVE THE BOP TEST 
WITNESSED BY A REPRESENTATIVE OF DLNR. 
3. INSTALL OVER THE TOP OF THE HYDRIL A WORKING PLATFORM SUITABLE 
FOR RUNNING TUBING AND CASING. 
4. POSITION A 100 TON CRANE ON LOCATION SO THAT IT CAN PICK UP 
AND RUN IN THE HOLE 3 1/2 INCH DRILL PIPE AND 5 INCH CASING. 
IT MAY BE NECESSARY TO HAVE A SMALLER CRANE ON LOCATION TO 
PICK UP PIPE AND THE 150 TON CRANE SO POSITIONED THAT ITS ONLY 
FUNCTION WILL BE TO RUN PIPE IN AND OUT OF THE WELL. THE 
TOTAL WEIGHT OF THE 5 INCH STRING IN AIR WILL BE 91000 LBS. 
5. KILL WELL WITH WATER AND KEEP DEAD. 
SA. PICK UP RTTS TOOL AND RUN IN HOLE WITH 3~1/2 INCH DRILL 
PIPE TO A DEPTH SUFFICIENT TO SET THE RTTS INSIDE THE 7 INCH 
CASING. RUN RTTS WITH SUB SEA VALVE INSTALLED AND BOPE ON TOP 
OF DRILL PIPE. PRESSURE TEST AGAINST THE RTTS TOOL TO 
2000 PSI. 
SB. KEEP WELL DEAD WITH WATER THROUGH 3-1/2 INCH DRILL PIPE 
AND RTTS. 
6. NIPPLE DOWN BOPE AND MASTER VALVE: REMOVE WORK PLATFORM. 
GA. 
BOPE 
INCH 
CLOSE DRILL PIPE BOP AND DISCONTINUE INJECTION. 
AND MASTER VALVE OFF OF EXPANSION SPOOL OVER THE 
DRILL PIPE. 
STRIP 
3.-1 I 2 
6B. STRIP 8 INCH HANGER SPOOL, MASTER VALVE AND BOPE ON TO 
EXPANSION SPOOL. RESUME WATER INJECTION THROUGH 3~/2 INCH 
DRILL PIPE TO KEEP WELL DEAD. 
6C. NIPPLE UP HANGER SPOOL, MASTER VALVE AND BOPE. 
6D. REINSTALL WORK PLATFORM. 
7. PRESSURE CHECK BOP'S, MASTER VALVE, AND NEWLY INSTALLED LINER 
HANGER TO 2000 PSI. HAVE THE TEST OF BOP EQUIPMENT WITNESSED 
BY DLNR REPRESENTATIVE. 
--- --·· 
8. RETRIEVE RTTS TOOL FROM 7 INCH CASING. PULL OUT OF HOLE 
LAYING DOWN 3-1/2 INCH DRILL PIPE. SHUT DOWN OPERATIONS UNTIL 
MORNIN~. KEEP WELL DEAD BY PUMPING COLD WATER. 
9. RIG UP TO RUN 5 INCH CASING. KEEP WELL DEAD BY PUMPING COLD 
WATER. CASING IS TO BE RUN WITH A CRANE UTILIZING A CASING 
CREW TO HAKE UP AND RUN THE CASING. THE CASING WILL BE RUN 
KEEPING THE WELL DEAD BY CONTINUALLY PUMPING COLD WATER INTO 
THE WELL THROUGH THE 3 INCH WING VALVES ON THE 9 5/8 INCH 
EXPANSION SPOOL. RIG UP AND RUN 37 30 FT. OF 5 INCH, 
23.20#/FT, L-80, NEW VAM CASING. HANG CASING IN DONUT ON 8 
INCH BY 5 INCH DONUT HANGER USING 5 INCH DRILL PIPE TO LAND 
DONUT. BACK OFF DRILL PIPE FROM LINER HANGING DONUT AND 
SECURE LINER HANGER IN SPOOL WITH LOCK DOWN NUTS. 
10. RIG UP AN AIR COMPRESSOR TO THE 5 INCH BY 7 INCH ANNULUS 
AND PRESSURIZE THE ANNULUS WITH AIR TO THE SHOE OF THE 5 
INCH CASING. OBSERVE THE ANNULUS PRESSURE FOR LEAKS, ONCE THE 
ANNULUS IS SECURED, NIPPLE DOWN BOPE AND WORK PLATFORM 
RELEASE CRANE AND CREWS FROM LOCATION. 
~--
. 
• 
·.· ... 
OROUND SURFACE 
...... ----~~------
CELlAR 
'I' I 
I I I J 
Ill I 
I I 
II II 
· ... 
1376' 
\' 
Yl~'\--------··tii•<R-HAJiGER --
3874' 
------- 4061' 
r r, r 
I I Ht-------- -r C-90 26# VAM SLOTTED 
HUNO UHCEIIEI/rED TO 6505' 11-1/%" HOU: ------~-( 
FlSH. -'7 .... '-6050' --------\-1-! 
DCS. IIIU. DP S1U8 
PUNA GEOTHERMAL VENTURE 
KS-1A CASING 
SCHEMATIC AFTER REWORK 
cwt .S/13/11 RE.V. 1 
lr w. "n;J'UJW GURE N0.4 
I 
~ 
r 
March 4, 1991 
' I I I 
-_ -';" 
Mr. William Paty :, ; . 
Chairperson 
Board of Land and Natural Resources 
Division of Land Management 
P.O. Box 621 
Honolulu, HI 96709 
Dear Sir. 
·_:,.'' 
(''""\ f•;· '; .-;<. c..,..) .... ~ .... 
In accordance with Condition 23 of the letter of October 23, 1989 ~m thec::Planning 
Commission of the County of Hawaii, regarding Geothermal Resource Permit for the Puna 
Geothermal Project, please accept this letter as notification of commencement of drilling 
activities described as follows: 
• The reworking of existing well KS1A will commence on or after March 18, 1991. 
Similar equipment as utilized on previous drilling operations on site will be used. 
Should you wish to receive future notifications in advance of open venting of each geothermal 
well, pipeline cleanouts, and commencement of drilling of additional wells, please forward your 
request to be placed on the Notification List to: 
Puna Geothermal Venture Construction 
J t-.'J \ P.O. Box 1337 ~I\'\ \ Hila, HI 96721-1337 
, ~ \y f \l' Attno Pamit Not;fiw;oo Coon!;,,.., 
Y Note: \-Agencies and those individuals having previously requested to be placed on the 
Notification List need make no further request. 
Project Manager 
Puna Geothermal Venture 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
I 2.1./ 2 
P.O. Box 1337 • Hila, Hawaii 96721-1337 • Telephone (808) 961-2786 • Facsimile (808) 935-5562 
i-;. E. C Et \/ED 
A 8: 39 
JiV. Gi; WATER & 
t MIDDE\iELOI'MENT 
September 14, 1990 
Mr. Manabu Tagomori, Deputy Director 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 
Re: Request for Modification of Geothermal Production Well KS-1A, 
Puna Geothermal Venture. 
Dear Mr. Tagomori: 
Puna Geothermal Venture ( PGV) is proposing to modify the 
casing and wellhead of geothermal production well KS-1A. PGV is 
hereby seeking approval from your office for this Request for 
Modification. The purpose of the modification is to strengthen the 
production casing string, eliminate possible casing leaks, and 
repair damage to the 9-5/8" casing within the the expansion spool. 
This will assure good casing integrity when KS-lA is placed in 
service as a production well. 
The proposed work will consist of running a string of 7" 
cemented production liner from the surface to a depth of 3540'. 
Also, the 13-3/8" casing head will be replaced with a 9-5/8" casing 
head and 7" explansion spool. This proposed work is described in 
detail in the attached workover program. 
If you have any questions regarding this material, please give 
me a call. 
Sincerely, 
PUNA GEOTHERMAL VENTURE 
~1{((~:.-~~z:v~ 
Field Manager 
cc: Norman Clark 
Maurice Richard 
Terry Crowson 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
P.O. Box 1337 HILO, HAWAII 96721-1337 
• Telephone (808) 961-2786 • Facsimile (808) 935-5562 
PUNA GEOTHERMAL VENTURE 
KS-1A REWORK AND WELLHEAD REPAIR 
1. Move rig over well. 
2. Remove top 10" valve. Install API 3000# double gate BOP and 
annular preventer on top of 10" master valve. 
3. Run drill pipe to top of cement plug (3500') and circulate 
well with cold water 4 hrs or until return temperature is 
stable. Start pumping at 1 barrel per minute to avoid thermal 
shocking well casing. 
4 . Mix 20 cubic feet 
with 40% silica 
W.O.C. 6 hours. 
(50 Linear feet) geothermal cement (type II 
flour) and spot on top of existing plug. 
5. Remove BOP, wellhead valve and 13 3/8" x 9 5/8" expansion 
spool. Remove 13 3/8" x 20" expansion spool. Cut off 20" 
casing at floor of cellar. If no cement in 30" x 20" annulus 
run 1'' tubing to top of cement and blow annulus dry with air. 
Mix appropriate volume of geothermal cement and cement annulus 
through 1 11 pipe. W.O.C. 8 hrs. 
6. Cut-off 13 3!8" casing 10' below surface. Run 1" pipe in 20" 
x 13 3/8'' annulus to top of cement. Blow annulus dry with 
air. Mix appropriate volume of geothermal cement and cement 
annulus through 1'' pipe. w.o.c. 8 hrs. 
7. Cut-off 9 5/8" casing 8' below surface and dress for welding. 
Center 9 5i8" casing inside 13 3/8" casing. Run 1" pipe in 13 
3!8" x 9 5/8" annulus to top of cement. Blow annulus dry with 
air. Mix geothermal cement and cement annulus through 1" 
pipe. W.O.C. 8 hrs. 
B. Weld API 3000# casing head on 9 5/8" casing. Assemble double 
gate BOP and annular preventer on casing head. 
9. Pressure test casing to 500 psi and hold for 10 minutes. 
10. It pressure bleeds-off, conduct injection test and spinner 
survey to locate source of leak. 
11. Run drill pipe to leak and circulate water 4 hours. Mix 40 
cuolc feet geothermal cement and place opposite leak through 
drill pipe, pull up 2 stands and squeeze. W.O.C. 6 hrs. 
pgv 1ks.l arw Page 1 Update: 09il2i90 
PUNA GEOTHERMAL VENTURE 
12. Run in witl1 8 1/2" bit and drill cement. 
13. Repeat pressure test. Repeat squeeze if test fails. 
14. Run drill pipe to 3400 feet and blow well dry with air. 
15. Run 3450 feet 7", L80, 29#, New Vam casing with centralizers 
on bottom three joints and 5th joint from surface. Cement to 
surface with 500 cubic feet geothermal cement (type II + 40% 
silica flour+ 0.65% CFR-3}. After plug is bumped unbolt and 
raise BOP at casing head flange. Set 7" casing alignment 
bowl. W.O.C. 12 hours. 
16. Install API 3000# 9 5/8" x 7" expansion spool and pack-off. 
Install 8" ANSI 900 wellhead valve. Reassemble double gate 
BOP and annular preventer. 
17. Run 6" bit and drill out cement plug with water. Run bit to 
top of 7" liner. 
18. POOH laying down drill pipe. Remove BOP and install second 8" 
ANSI 900 wellhead valve. 
19. Allow well to warm approximately 15 days. Install flowline to 
storage pit and flow well approximately 30 minutes to clean. 
pgv~kslarw Page 2 Update: 09:12/90 
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MODIFIED WELLHEAD 
CONFIGURATION 
PRODUCTION WELL KS-1A 
REV. 1 
9'1' W.lEPI..O'IY FIGURE NO. 2 
I 
; PGV CONST. TEL:BOB-935-5562 
Or. John Lewin, M.D. 
Director 
sr.at.e ot Hawa11 
Department. or Health 
P.O. BOX 3378 
Honolulu, Hawa11 ~6801 
Mar· 04.91 11:26 No.022 P.02 
ORMAT~ 
• 
March 3, 1991 
Reo Notification of Int~nt to Rework Well KS-lA 
Dear Dr. Lewin• 
Pursuant to Special Condition No. 2 of the Authority to 
ConGtruct No. A~B33-795, we are hereby giving notifioation to the 
Department of Health (DOH) for approval of the rework of production 
well KS-1A. It is anticipated that the rework of JtS-lA will start 
on or shortly after March 15, 1991. KS-lA will be r~workcd using 
Parker Rig t231 which is currently drillinq KS-7. This 
notificat1on includes a map (Figure 1) which shews the <~ell 111 
rel~tion ta the property bound~ry, neAre~t re~idenoe, aoae~s roads, 
and the •onitoring stations. Copies of the permit application and 
permit i~~ued by DLNR for thi~ rework are attAohed. 
Al~o included in thi~ notification in a 3t~t~~ repo~t for th~ 
previously constructed wells KS-1, KS-2, KS-lA, KS-3, KS-7, HW-1, 
and HW-2 ~o required under Specinl Condition Ho. 2. 
If you h~ve any queations that may assiat in your review ~nd 
approval, please do not hesitate to contact me. 
Respectfully, 
PUNA GEOTHERMAL VENTURE 
~~w~~ 
Field Manaqer 
cc' Chauncey H~w 
N. Clark 
'r. C:a:·owson 
HAR 
li'ilo 
attaehm•mts, 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
P.O. ~ox 1337 • Hiio, Hawaii 907?.1·1337 • TelephOne rnoe) 961 -2786 • Facslmll~ (BOB) 935-5562 
; PGV CONST. 
' 
TEL:BOB-935-5562 Mar 04,91 
',.,, 
:septenb<H' 14, 1990 
l'Jr, I"le.nabu 'l'agomor.i, Daput-y Dirf=!ctol' 
Da-pn:rtmen t of Land anr.i Natural R~~ourc(H;. 
r.o. oox 521 
Honolulu. Hawaii 96809 
11:26 No.022 P.03 
~e: Request far !~oriifjcation of G~ut})(j~Jn~l Prc(luctioll Well ~S-JA, 
PL:!~a Georhe!"nal Ve1-:tut"c. 
?una Geothc.J:.~m~!l Vontut•e ( lJGV) it: pro?oG.ing to mod.1 fy tho 
cas.ili.Q' and l>~G!llhea2. uf g·(:!t:ltharmal vrod•...tc'\.:iOl'l H~ll 1~£-~lA. PGV is 
hereby requaGting appruv~l for thi~ RoquGst for Modification. Ti1Q 
pu.rpose of the mot~it'i~ation .i.G to st:t'engthen i;he production casir<g 
ntrJng. elimjnato po~~il)Je casing laaksr and repair damag~ to the 
9-G/8 11 cas.ing t-~.i'!.:h!~> tho tho 13Xp.ans.iol~ 8pool. ThiFJ wil.l .assu!"e 
good casjng itltegrity ~1J10n XS-lA i~ pJaGed in so~vice aa a 
p!.~otiuction well, 
The proposocl ~·JO:t"k \oJ".ill consj5:t of running a stri!-:g o~ 7'1 
cen:ented production li!1er from the curfacG ~o ~ dgpth of 3540'. 
Also. the 13~3/S" t.::~r.:.i.ng head Hill be ;~.~ep.lacGd Hi th a 0-5/a 11 cae.:t:ng 
head and 7 11 e~p a:1sion ~pool. This propos&d work is doscribed in 
detail in the attached worknver program. 
If you h:=.ve >i\ny qu.eS:1:ion$ l,li!'ga:r.ding this mater.i-al, please give 
me £:1_ caJ 1 _ 
S.inca.rely, 
PUNA ::tP.Ol'HEii!MAL VENTUHE 
v.Ji 11 iam J. 1!-'e91 o~..,. 
F .1 t~ l c! Managt:t!' 
cc~ Worman Clark 
Maurice R.iohard 
~~rl"y Croi-,~son 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
P.o. ~ox 1337 Hilo, Ha~aii 96721-1337 
!lS'A<JPondltrcom ~t14 • Hito: Hawl5if-%'i'l?£lo-- • Telaphone 1808)961·2786 • r-acsimile (60S) 935·551 
PGV CDNST . 
,. 
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PUNA GEOTUERMAf- VENTURE 
KS~JA REWORK A~D.NELLH~AD REPAIR 
1 , Move r .t g OV<H' 1-1e ll . 
Remove top 1 o" ve.l ve, !n~tall API 3000# double gate BOP and 
az1nular prevente~ on top of 10'' master valv~. 
Run ch· j .11 p.t pe 
WE!ll H.:th COld. 
to top of com~nt plug 
\•!a ter 4 h!"s or unt ll 
stRblA. Sturt pu1npi~g at 1 b~rrol p~~ 
shackir1g well caslllg. 
(J500') and circulate 
return temperature is 
minut~ to bvoid therlnal 
~ix ~0 cubic !eet 
Ni-;:h 40)6 sillc;•·~.. 
'N.O,t,.~. r.:; J"~OU.Y'ti, 
(50 J.inea:r.' feet) 
f.lt,J::J:') and spot 
qootJ:er.mal .cemr_:ont ( t~·pe II 
on top ,,1~ t:;o;·:i-:::ttnG p.l.uy. 
5. !\'.emov'~ !50F, v,·,::-J.J:·-:e<:!d. va.1.ve and ::..1 J/3 1' :-~ :J 5/8 11 exp~lr:s.io:;-J 
spo'ol. Hl':!'lll~>V;:! 13 .1/f.~'' ... ~ ~0" A~p£t!!:::~3on ~;_:;~ool. cu-: 1.)ft 20" 
co.GJng d.t f.:.uu!~ o:f: cciJ.:n.~. ~-f PG cement j;~ ~10'' :-: ~;0' 1 Rfn:.ulw.~; 
c~..n1 1" tt~!'.J.i!J(J tc1 top o.': c.-1.lment and b.l•:n·t a.-!;·p..J.lu::.; (try \-J.l th .:-d p_ 
Ml% app~oyriate vo!ulne of g~otherm~l ce~ent and ~cment an!li11ug 
~hl~Oilgh 1" pi_?.a. V.J. 0, c. a: h;:;.·e. 
6. C'l~t-ot! 13 3/8'' c-::.lf::.ing 10 1 bo.lo1·~ au.rfao~~. :\U!I l 11 pjp~~ in 7.0 11 
X 13 J/8'' .:tnnulU;::; to top or G!?.J'I'.e-nt. SlOt•; 2..!HHl.lUs dz:•y N.ith 
air, ~1X appropriate volume of geothermal cc:~ent a11d cement 
annulus througl; l'' pipe. f-.J.O,C. 8 ht·s. 
7. Cut· .. off 9 5/a·' c.:c.sir~g 8' belo~-.' st:l"fuce and dress fo::- t·:elding. 
Conte;J:" 9 "'IB" c~s.ing .in.~;: .ide 13 318'' ca.tSring. Rur~ l" pipe in 13 
3/t'i~' x 9 5/C" a.;;;;uJ.l:s to top of ccmei'1t. 3.lc~·l annulus d:t"'Y h'i th 
e.ir, 111:z Q'!';Ctll~!:-m;"J.l cement and cement e.nt1ulus through l" 
~ipe. w.o.c. a hrs. 
B. t•ield API ;vco:l ~:asir~g head on 9 5/8 11 casing. fl.Gseinb]e double 
gate ~OP and ar!nu..::.a!.· pt'event~~r or. ces.ing hee.c3.. 
9, Pressure test casing to ~00 poj and hold for 10 n1int1Te~. 
10. r:. p::-cssurc bleGd!il'-of:::, conduct injection test e.od sp1nner 
•urvey to locate source of leak. 
11. Rul"'. drill p.lpe to leak and cil~culate l'la~~er 4 hours. t1ix ·10 
cubjc feet geot}!er;nal coment and place opposite J~ak through 
drill pipe, pull up 2 stands and squeeze. w.o.c. 6 hrs. 
Pnco 1 (;f)dfft.:t:.· 09/12.190 
: PG',' CO~IST . 
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PUNA GEO~'HERMAl; VENTURE 
l~. Run .in with 6 l/2" b11: and dr1ll cement. 
13. Repeat pr~ssu~e test, Repeat squeeze if test fails. 
14. Run drill pipe to !~oo reet and blow well dry with air. 
15; Run .3-450 fef!!t 7 11 , r ..... so, 29#, NeN VaJn c.;tsing with centralizr:D,~s 
on bottom three joJnts and ~th jOint from surface. Cement tc 
surface with 500 ~ubic reet geothermal cement (type II + 40% 
si11c~ flour+ O.B5~ CPR-3). AfTer plug i~ bumped unbolt and 
rai<>e BOP at casing !~Gad flange. Set 7" casing alignment 
bowl. w.o.c. 12 hours. 
16. !nstall f.?! ~3\JOC-:1 9 5/8"' ::.<. 7'' o:·qJ~IH::ion spool. <:1nd !);.:!tck--otf. 
!ns~~ll a·· A!~3! ~o: w~llhead vnJve. Reas~e1nb~~ double ''ate 
aoP ~11d aJ1r1ula~ prev.~~~tmr. 
1'], Run 6" \::lt ""'~ ci?.'.!.ll on~ ce,oent p.lc:q 1•1.\th 1·1a1:o:>r. 
top ·of 7" ,l iiH:.::. 
Run b:!.t to 
18. POOH la~.-ing ctwh'il c~r.t.ll p1j_:Je, 1\.e;.Jovo BO? .'3.nd .install second 8JI 
Alii3I 900 <ielll10aL\ Vi.\!.ve. 
19. /~.l.ioH well t[;> warLtt ~pprox.tmate.::.y 15 d~ys. I.i"'HJti\.l.i f}ot·dine to 
sto~ag~ ~it ~nct r:ow well app~o%imatel~' 30 minutes to clean. 
PF.l' \k8I nl'i'' Pag~ 2 G?Jdarc: 09/Ji?/90 
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JOHH WAIHtt WIO.<o6M W, 1'<'1'1''1'1 lt!rl.AIIlll'"l 
•0~~~~ fN U. .. O &•!) HAtllfll•~ Uo 
STATE OF HAWAII 
DEPI'~RTMEN'f OF lAND ANO NATURAL. A~OOUi'tO~S 
r>, (), IIQl'!' fll 
11/Jt~Ot.U~U. to<~.wJ..J toUt>~ 
OCT I 5 19SD 
REf.':WRM·Mf! 
CI::OTHEilMAL WEU. MODIFICATION PER~JIT 
TO: PllJH\ C~oth(~rm1':.! '/cr:r-..u.~ 
1'.0. Bo:< 13:J7 
HiJo, loim·.1~ii 9672!., 13:1/ 
Your •1lJPli(dlion datrd S'cprc.:rnbrr 
Kapcho Si.nte No. J.~i\ i:; apprc\'cd: 
---~;. I 
Welt D~~lgnali,Jn: Kapoho Stc:![C No. 1-A (I<S,li\) 
f,ocation: Tl\1K: l·..;-01:02. Knpohu, Pun<)1 H:1waii 
Le11scd to; K~poho Lime: PMrmcrsh.ip 
Suble?ised to: Pur. a C corhennal Venture 
Operator: AYlOR Vlf Corporiltion 
Gn)und Ekvatian: 620 ft. i 
'!'oral Depth: 6.so:_; foct 
PUIIIIU 
K:fTlt.~· ""Ui 1 
MA.N.;.&IJ TA.eOUOAI 
fi.L.rUilL N, f"UMUMOTC 
•o-.,.o.c"'~"""' ce"'"C\OII'Mf'l 
I'IIICI'DIIIU.l 
&~\.14JIC" M'OUR~U 
l;!;l10:5fi'IVATIOW ANCI 
l:i~Vtl\()tifJ£111.\l •ru.uO$ 
C01<~£/IVI.To4H .._,_,:p 
f.E$0UI(U ''lfOr.UM(• 
CDhl••(nltl«:ft 
/OIIIr•tlllr &f,Q V,'ILOllfl 
L#.t/P ll>.olt.!.!lr'.{!.IT 
S!1o)l' H".r$ 
'<'.llfll lo.!lfl L.At;:l t.£>'llt·~~ 
You ar~ hen~by ;;um.tcd pcrndssion to modify Geothc:nnat \.Yell K.S·JA. by hi::::~?!lling n 
seven~inch production Ji.ner and rep1~cing rhc casing/w€lJl1ead :tJsembly. Modi;knrion of 
the well s!~t11J he complr.tcd in rtc(:ordance wirh the npproved JW)dillr.aticm pbr;s nnd rhc 
·foilowJng conditions: 
(l) ::All wcrk shall be performed i11 comp!ian~e wirh rhc Depi\rtmen['s AJ"o1inJstrative 
Rules (Chapter< 13·183 nnd 13·184), and ~ll O{)Jer applicable Federal, Stare, and 
County b.v1$, ordinances, t!r;d regularions-
(:>.) Tho applicant, irs suocessors •nd u.sisns zh~ll indemnify end hold the State of 
l·!aw,~ii llamlless from and against any Joss. liability, claim or demand for property 
(L.Hn;.;:-5(~~ !lt!l'",t'rlitli Jnj,,ry rn1d dumh .;d-:ing out: oi nP)' ~:c~ 'X orni:ssiu:; of r!:~ 
~pp)jcanr, asslgns, officers, employees, contrectors and agencs under this pennit or 
relating to or CDllilecrcd with the granting of this permit. 
: ?GV CONST. 
-- -,.-c--,-,_~""'"""' '----,.,~~¥""0'_.,.,...,.,. . ..,. .. ~,.._~-' ~ .. ,.~,"-""- -~~--'~o"--;."'<"~-~.,-~~~·--~ '"" 
TEL:BOB-935-5562 ~lar 04.91 11:29 No.022 P.09 
Kapoho State No. h\ 2 ocr 1 s 199a 
(3) The applicant sl1all notify the Division of W~ter Re<eurce Maa!\gerncnr, in l'llitlng, 
of the dMc for the stort of work. 
(4) Class "G" cement shall be used in the cnsing cementing operaticms ond shot! conrain 
a hjgh r~mperatur<~ res1s:nnt admix. 
(5) }Jl nJow-owc Pn:venlion Equipment (BOPE) LJr,d ctm~nred casing strings sh.:!ll be 
pn~ssure tcf.t·ed b(:>fort~ commencing CJ11y orhc:r ::::pcrarions on the \Vcll. Te~t 
preS>ure< <h"ll not be ),.,., tiHm GOO pounds per sqll,1l'e inch nor greiHer th;m 1,500 
pou~1ds r~:r sqnnrc inch, r:nd shnH be a}:pii~d ror" pf:riod of thi.ny minures. 
(6) If a drop or' more th;1n ren p~rc~nt of t}H:: r.Jsin?. test pre::c::sur'~ i~ ttcordcd rhc 
opcrilt(H" slwJJ riu::n nu1 1 C:llipcor ;og [!nd/r::.t otht:r :lpJ.noplilii.t~ .... 1dl tc:.H to ev~luate 
iJ th.~ c.n~i;1g i ... Jcf~CI:\·f·~ and if rol'rc.:c:ti'Jc n)r;ar,IJr~·• wi:l br: require:(! '.;,c(op~ 
conn;i2ilfJJJg 31"1)' fli! thcr opc~r.di~'!nr,. 
' (7) Thr. D12p~rtmen~'s n:pn:-:>cnrtltin"! slHl:)J be n--:.dfi1.:.:.! .,··.1ilh re<.i:::>Ollt~bk rime allo\•o'ed ti'Jr 
n;p.:cl to thr sit~: to wirness lhe requjrcd Ctising te8L The resulrs c-f rhe ;nesc:ib~cl 
c:J.sing tests, shall be r~po:·ted on fonr.s provic.ii:d by rhe Dep~1rtrm:nt ~nd submirrcd 
for rcvievt n0 later rlwn :·,!xty dll)'S (60) t~ftC'r compltHit.m. 
(8) A well compl~tion re-polT anci :!n as.buiJr drHwing of the ,·,·eJI ~hnJl be fiJ£~c.~ 
'"'"'lch rh<.": Dep.:n"fmenr wirhin si.'\. (6) Jn(>nLh~ l!.fte.r complctJon cf the well 
modi lie i\~ion. 
(9) The <=appliumt ~dud! obr;"d~i. the Ch:~i.rp.~rson~~~ np~~roviil prior r(l '."!1c e.:•:~:.~:..:ut~o:t of ;lny 
~ontcmp!~1te,J ch~nges iL .hr. modification progra1~1. 
(10) The! applicant shall submit l'o the Chail1)er<on, the result·s of any e>plor~t:on, c'l 
drill.i.ng and ttsti11g reco:ds, d:ita cf comp:Mion, nnd i1 swvey of lhe: well loc2tion 
End elevation by a Haw<",ii Jkc~sed surv~)'or wlrhin six month< aft•'r completion of 
the \·iell morillication. 
(1 J.) Duri;tg the IJS:: of rhe \veH for [csting, rno,.,jtorinz. production 2nd/or injl!<;tion 
purpose~. rhe well and sit~ shu11 be p~·opc:dy mainrai11ed un•.il rhe well :is ?ropcrly 
plugged and 3b~ndoned in accordance wit~ Chapt•r 13-193, HAR. 
. F·GV CONST. TEL:808-935-5562 
Mar 04.91 11:30 No.022 P.10 
Kapoho State No. l·A 3 OCT I 5 1990 
(12) Tho bond ccvel'ing the well ,)laU rem.1in in f111J force nne:! cffecr unrU the weU is 
properly abandoMd and !'he surface is restored as near as po~sible to the origin.-.! 
<:ondition after' oper~uh:ms nrc <:om1)lcted. 
(13) Tha pcr;Jllt shnll ~xpi.re 36:3 days- from tho dMe of is~uance. 
OCT I 5 19S<0 
·-·-.. ·-·-·-
Date of Issuance 
ceo !.and llcard Members 
. tfawail County Planning DepL 
Dept. of Busi.ncss .?c Economic Dev~lopmen[ 
nep.artJncnt of l-fci1lth 
Office of Envi.ron''Jlultol Quality Contrd 
;;: 
PG'J __ CONS_~. TEL:SOS-935-5562 
/",ar 04,91 11:30 No.022 P.ll 
Slat<! of HnwAi.i 
DepHtment of Land and Narurnl Resources 
Divi,ion of Wat~r nesource Manngcment 
Q!SING PRESSU!'\!LTTlST 
IMir-.,n;lioru: r•Jc:uc ;>tlnl or f)jlC and ~end C'OmpiC!Ccl form \1\•ilh .:.ny auacflmtni.J to Dh~s.;on cJ!' \'l.lolt'r ll<•our("c M11n11gtmcnr, P.O, 
nox-·.!.ZJ. Honolul~ HII'"'Gli 96809 
ncrcrcnce mJm HC'JUillliO,~s: 
i!:J.J.$3·76 (b) 1\.JI G'l5ing wina' !:hr~ll ~ pret.~:urc 1~1NI afncr C"t'ffil~mlng •1M ~lCforc comtht"ncins ~ni' ntl,cr OfK"r~Uon~ 
on lhc: wr.ll. Mir1imuni r~dna !~f flte!i~ltrc- shall \Jc i!ppro>::im.11CIY onl:!·lhinf of 1l·o lltlln.,fertun:::r":i f·llt1l Jnrcrn:tl ylcfc.J pr~~urr; 
(JrD>.(d~:d tllaf thr. 11:':51 ptl':l.!illfC f.ll<~t! 1\01 lx: lc.u !IH:n ~iX l!undrl-d p;lonJ~: rcr ~qu.1((! in~h >1t1d grc;:,j~ot lll>~n J.'!OO [..Ound$ per ,SJ}llilfC 
h'ldl. Jn c;J!.C'S whera ~-z.:.mbil"l"!k.ll ,.u·ir~;.~ <:r-!! hwoh·ciJ, HH! It bon"!' lcH P"--urt)ll tfH,fi npply w 1hc ltl\\'t~l Plt:=.~oH:·I"ii!C'IIf c~tlr>IJ uu:•l, 
Te:tr 1)n::nurr3 ~hi:! II PC ;:tppll('d tllr" /'!Ctic.:J of Jilift)' minlti(:l. If J tJJc-•,'l <Jf rnore lhiFJ INl pcrC('Jll p( !1h~ /c.<.t prc:.!Uf.C ~ho~.~I:.J c.c('"vr, 
1hc Cild!l8 or cement job 5h:~ll l~ (onsiJcrc.tl Ut:fcrl;vc ond .:orre<Jtv~ rni"·J~IHC' ~!J.~I' lY.! ~:~f:c1; lK'fOr~ (:"()l)tmcncina !<ny f11(1hr-r 
t::lpcr.,t/on~ 0\'1 1/lc \\'CU. 
1. Project n:nnc __ 
2 .. DriiliJ1g ~om pony-·- ------·-··--·-··-- __ 
3. 
4. LuuJt'inn ---·-·· ·--· 
-·-- ·--. •·'-·-· 
5. Prr>on(s) taking t<'H 
DJtt~ of test:·----.. ·-··~-·--·---· __ ---··-·--· .. ----····--
7. TinH~ of t€st ··----- ___ , ---.· ---···--.. --.. --.-.. -· ... -- _____ ··---.-- .. ·------· 
8. Depth of hoJ,, ·---···-··-··- ... --- -----·------- _____ ·-- __ , __ , 
9. 
10. Dep<h lD top ,_,f casing (Cbsins Lap) ---· 
11. D~pth to botrom of cc.sin::; (Ccsing Shoe)·-----··-------·-----------· 
LZ.(~) :Pressure nr which cnsjng tested (to ~-b:er Vnh·el ----.~ .. -- .. -----··· 
(b) Drop fn Pressure to (o(ter 30 minutes) ·--------------·--··--------· 
l:l.(a) l'cc.'Sure at wlllch ll!ind Rams t~stcd ·--- ----... --·-·--·------·-· 
(ill Drop In Pressure m (~rrer 30 lllinlltP•) 
~·-~---- .. - ..... --..... -~~-·------~-· .. --·-·--
l4.(a) Prc5surc at 1vhieh PipP. Rams rested 
(b) Drop L1 pre~sure to (nfter 30 minutes)----~·--·----·--·----------
Other Jnformarion: (use addiri~m<d sheer, iJ necess;JJ')'), 
. PG\1 CDf.IST. TEL:SOS-935-5562 ~1ar 04.91 
WELL STnTUB REPORT 
EXISTING PRODUCTION WELLS 
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The 
u:i sting 
V8nt.u:r.e 
shown in 
following 1~ a summary ot 
production well located 
deuigna~ed projecc area. 
E'igure l. 
~ne currant statu• of the 
on the Puna Geothermal 
The well looations ar~ 
1. KS-1 (Figure 2) 
Production well KS-1 WIB plugged with cement by thermal 
l?owar on 1\t>ril 26, 1!)il3. Tl1e plug war. aet from a clepth of. 
li50 feet to a uepth ot 2153 ~eet. The well is completed 
with a single 2e001 master aate valve whiah is m•int~incd ln 
the closed pc~ition and is locked. Wellhead piessure is 
stable at G p~i. The oas observed WhGn the preBsure is blQd 
through the ~ide valve contains no H2S. 
3. KS-2 iPigure 31 
P~aduation well K9-Z was plugged with cement by Thermal 
Power on March 29, 198~. The pl~g was &ot from a depth of 
2984 fnet to a depth of Jl75 feet. The well is completed 
witl1 a 3inglc 2000# manter gate valve wl1ich is maintaio~d in 
the closed posicion and 1s locked. There is no pressure at 
the 1/ollhea<;i. 
~. KS-lA (Figure GJ 
Production well KB-lA wa~ plugged with cement by Puna 
Geotherm~l Ven&ure on June 1, 1989. The plug was sat from a 
depth of 3542 reet tD a depth of 3692 feet. The well is 
complete~ wich two 3000# rnnster gate valves which arc 
maint~inect in the closed position and are locked. There is 
no pressure at the wellhead. 
4. KS-3 (Figure 5, 6) 
Proctuctlon well KS-3 was completed by PGV on January 
23, 1991. The well w&e drilled to ~measured depth 1406 
teet. A 511' tish was left in the bottom of the hol~. Tho 
w~ll ls currently &hut in with water in the casing to the 
wellhead. The wellhead pressure is 5 psi. No gas cap has 
been observed to date. 
s. lnject1on Well KS-7 (Figure 7, 8) 
KS-7 was spudded on January 30, 1991. 13-3/6" K-55 54# 
BT&C casinq was set and cemented to 1020 feet. During the 
drilling of ~he 12-114" hole, an ~nanticip~ted b1gh 
tempcret~~e, h1gh pressure zone was encountered in the 1SG0 
pgv\wellat~t 03/03/51 
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foot to 1678 foot interval. The hola bridged at a depth o! 
1277 feet. A cement plug was placed from 12?7 feet to a 
depth of 740 feet, Drilling oper~tions are cur~ently 
suspended for this well with the rig on the hole and ~he BOP 
in place. Pressure and temperature in the ca•ing and 
adjacent monitoring well MW-2 are being monitored daily. No 
H2S gos ha~ been detected from eithgr well. 
6. Honitol:'ing\Wa-::er Supply Well HW-1 (Figure 9) 
HW-1 was comPleted by PGV on December ~0, 1990 to a 
depth of 731 feet. A 75 hp submeroible pump was inatallod 
~nd the well w~s put in service to supply water for 
production drilling oparation9 ~nd fire proteet1on. Tho 
well is also satr,pl<>d periodically "~ part ot the llydrologic 
Monitoring ProQram. 
7. Monitoring Nell NW-2 (Figure 10) 
Hw-2 was c">mplGt;ocl on J~nua~:y 21. 1~91 to a depth of 
646 teet. Th~ woll completed with 4" pipe which is 
perfor~ted in thG bottom 50 feet. The well ls ~•rnpled 
perioaically a~ p&rt of the Hydrologic Monitoring Program. 
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Mr. William Paty 
Chairperson 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, HI 96809 
Subject. Puna Geothermal Venture 
Quarterly Well Monitoring Report 
Dear Mr. Paty, 
..-
1 .. -· 
C:.': 
As requested by the Department 
( DLNR), Puna Geothermal Venture 
following quarterly well reports 
lA and Kapoho State 2. 
of Land and Natural Resources 
( PGV) respectfully submits the 
for Kapoho State 1, Kapoho State 
The results of the attached well reports indicate that the wellhead 
pressures for each of the PGV wells remained static during the 
previous three months. No H1S was detected at any of the 
wellheads. All master valves and side valves for the three wells 
were serviced, function tested, and found to be in good operating 
condition. If there are any questions, or if more information is 
required, please feel free to contact the PGV office in Hila at 
961-2786. 
Sincerely, 
h//~/~~~ 
,. /~"&C./ /<A'f'/W"c'c;---
Bill Teplo 
Field Manager 
Attachment 
cc; B. Clark w/encl. 
Z. Reiss w/encl. 
J. Sternfeld w/encl. 
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QUARTERLY WELL REPORT 
KAPOHO STATE 1-A 
Months Covered Under This Report: July, 1990 - September, 1990 
Date Pressure (psi) Comments 
July 02, 1990 0 Water level 210' 
July 04, 1990 0 Water level 280' 
July 08, 1990 0 Water level 310' 
July 11. 1990 0 Water level 310' 
July 15, 1990 0 Under vacuum 
July 18, 1990 0 Under vacuum 
July 22, 1990 0 Under vacuum 
July 25, 1990 0 Under vacuum; Pumped cellar 
July 29, 1990 0 Under vacuum 
August 03, 1990 0 Under vacuum 
August 06, 1990 0 Under vacuum 
August 10, 1990 0 Water level 385' 
August 13, 1990 0 Under vacuum 
August 17, 1990 0 Under vacuum 
August 20, 1990 0 Under vacuum 
August 24, 1990 0 Water level 395' 
August 27, 1990 0 Under vacuum 
August 31, 1990 0 Under vacuum 
September 03, 1990 0 Under vacuum 
September 07, 1990 0 Under vacuum 
September 10, 1990 0 Under vacuum; Pumped cellar 
September 14, 1990 0 Under vacuum 
September 17, 1990 0 Under vacuum 
September 21, 1990 0 Under vacuum 
September 24, 1990 0 Under vacuum 
September 28, 1990 0 Under vacuum 
September 14, 1990 
Mr. Manabu Tagomori, Deputy Director 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 
Re: Request for Modification of Geothermal Production Well KS-lA, 
Puna Geothermal Venture. 
Dear Mr. Tagomori: 
Puna Geothermal Venture ( PGV) is proposing to modify t2'1e 
casing and wellhead of geothermal production well KS-lA. PGV is 
hereby seeking approval from your off ice for this Request for 
Modification. The purpose of the modification is to strengthen the 
production casing string, eliminate possible casing leaks, and 
repair damage to the 9-5/8'' casing within the the expansion spool. 
This will assure good casing integrity when KS-lA is placed ~" 
service as a production well. 
The proposed work will consist of running a string of 7" 
cemented production liner from the surface to a depth of 3540'. 
Also, the 13-3/8" casing head will be replaced with a 9-5/8" casing 
head and 7'' explansion spool. This proposed work !s described in 
detail in the attached workover program. 
If you have any questions regarding this material, please give 
me a call. 
Sincerely, 
PUNA GEOTHERMAL VENTURE 
~2ft«;-_- v«~~ W~lliam J. Tepi4'~ ~ 
Field Manager 
cc: Norman Clark 
Maurice Richard 
Terry Crowson 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
P.O. Box 1337 HILO, HAWAII 96721-1337 
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PUNA GEOTHERMAL VENTURE 
KS-lA REWORK AND WELLHEAD REPAIR 
~-'love rig over wel J.. 
2. F.emove top 10" valve. Install API 3000# double gate BOP and 
annular preventer on top of 10' 1 master va.!.ve. 
3. Run drill pipe to top of cement pJ.'..lg ~ 3500 1 ) an.d circl.:i.late 
well with cold water 4 hrs or un~ i l return temperature is 
stable. Start pumpi~g at 1 barrel per mi~ute to avoid thermal 
shocking well casing. 
4. ~ix 20 cubic feet (50 Linear feet) geothermal cement (type II 
with 40% silica flour) and spot on top of existing plug. 
W.O.C. 6 hours. 
5. Remove BOP, well:"lead valve and l3 3/8" x 9 5/8" expansion 
spool. Remove 13 3/8" x 20" expansion spool. Cut off 20'' 
casing at floor of cellar. :f no cement in 30" x 20" annulus 
run 1" tubing to top of cement and blow annulus dry with air. 
~ix appropriate volume of geothermal cement and cement annulus 
through 11! pipe. W.O.C. 8 hrs. 
6. Cu.t-off 13 3/8" casing 10 1 below surface. Run 1 11 pipe in 20" 
x J.3 318 11 annulus to top of cemen-c. Blow annulus dry with 
air. Mix appropriate volume of geothermal ~ement and cement 
annulus through 1" pipe. W.O.C. 8 hrs. 
7. C~t-off 9 5/8 1' casing 8' below surface and dress for welding. 
Center 9 518'' casing inside 13 3/8'' casing. Run 1'' pipe in 13 
3·8' x 9 5;8'' annulus to top of cement. Blow annulus dry with 
air. Mix geothermal cement and cement annulus through 1" 
pipe. W.O.C. 8 hrs. 
8. Weld API 3000# casing head on 9 5/8'' casing. Assemble double 
gate BOP and annular preventer on casing head. 
9. Pressure test casing to 500 psi and hold for 10 minutes. 
10. It pressure bleeds-off, conduct injection test and spinner 
survey to locate source of leak. 
11. Run drill pipe to leak and circulate water 4 hours. Mix 40 
cuo1c feet geothermal cement and place opposite leak through 
drill pipe, pull up 2 stands and squeeze. W.O.C. 6 hrs. 
pgl' \ksl arw Page 1 Update: 091l2i90 
PUNA GEOTHERMAL VENTURE 
12. Run in wit11 8 1,/2 11 bit and drill cement. 
l3. Repeat pressure test. Repeat squeeze if test ~ .. J..al...!.S. 
14. Run dri:: ~!pe to 3400 feet and blow well dry with air. 
:5. !l.un 3450 feet 7", L80, 29#, New Vam casing with centralizers 
on bottom t~ree ~oints and 5th joint from surface. Cement to 
surface with 500 cubic feet geothermal cement (type :: + 40% 
silica flour+ 0.65% CFR-3). After plug is bumped unbolt and 
raise BOP at casing head flange. Set 7 11 casing- alig:-tmen't 
bowl. W.O.C. 12 hours. 
16. Install API 3000# 9 5;8" x 7" expansion spool and pack-off. 
Install 8" ANSI 900 wellhead valve. Reassemble double gate 
BOP and annular preventer. 
17. Run 6" bit and drill out cement plug with water. Run bit to 
1:op of 7 rr liner. 
18. POOH laying down drill pipe. Remove BOP and install second 8" 
ANSI 900 wellhead valve. 
:9. Allow well to warm approximately 15 days. Install flowline to 
storage pit and flow well approximately 30 minutes to clean. 
pgv<kslarw Page 2 Update: 09/}2/90 
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September 9, 1990 
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Mr. :--lanabu Tagomori, Deputy Director[, ;;jk<~Li<'i-!EHT 
Department of Land and Natural Resources 
?.0. Box 621 
Honolulu, Hawaii 96809 
Re: Casing integrity test conducted on KS-lA, Puna Geothermal 
Project site. Casing status, KS-1. 
Dear Mr. Tagomori: 
As per your letter of August 6, 1990 to Maurice Richard, I 
would .L~l(e to respond to your inquiries regarding the casing 
integrity test performed on well KS-lA. 
The ?GV staff conducted the casing integrity test on KS-lA 
commencing on June 26, 1990. The cest consisted of filling the 9-
5;9" casing with water to ground level and then observing the water 
level decline over time. R.esul ts of the test are shown in the 
attached Table 1 and Figure 1. 
The following observations were made during the test: 
~. The water level prior to filling the w~ll was at a depth 
of 550 feet below ground level. 
2. After filling .. the water level dr-opped in ;:he first 24 
hours at an average ra"te of 2.5 feet;hour. This is 
equivalent to a flu~d :ass ra'e of c.:2s gpm. 
3. The initial pressure increase above normal water ~eve~ 
that was crea~ed by fil:!ng t~e well with cold water was 
calculated to be 236 psi. 
::':.:::-~::g -:~-:e lat:::er part of the test f!"om Aag;;.s:: :.c-.:·.~. 
:J30, ~he fluid ~oss ra~e ceclined to an average of 0.015 
gpm. 
5. After 710 hours, the water level appeared to be 
approaching stabilization at a depth of 390 fee,. 
From the above observations we conclude the following: 
•. The casing leak is through a relatively small opening, 
probably less than 0.02" diameter. 
2. The cement plug placed at 3542'-3692' on June 1, 1989 by 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
P.O. Box 1337 Hila, Hawaii 96721-1337 
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PGV is effective in not allowing any fluid 
migrate up the wellbore from the geothermal 
Therefore, no contamination of ground 
geothermal fluid can now be occurring from the 
leak. 
or gas to 
reservoir. 
water by 
suspected 
Remedial action to cure the observed casing leak is now being 
planned by PGV. The rework program for KS-lA will consist of 
running and cementing a 7" 1 iner from the surface to a depth of 
3540'. This additional cemented string will eliminate any 
possibility of leakage by geothermal fluid into the shallow ground 
water aquifers when KS-lA is put into production. The rework 
program will be submitted to DLNR by September 20, 1990 as a 
Request for Well Modification. 
Also in your August 6 letter, you requested an as-build 
drawing of KS-1 showing the location and thickness of cement plugs. 
That drawing is attached herein as Figure 2. 
If you have any questions regarding this material, please give 
r:;e a call. 
Sincerely, 
PUNA GEOTHERMAL VENTURE 
£!,- . . -r "' ~ ct· J- ./;,. ~p /.,o··~wt(t:~ -
William _,/;1 
Field Manager 
cc: Norman Clark 
Maurice Richard 
Terry Crowson 
Table 1 
Water Level Measurements 
KS-lA 
June 26, 1990 -August 24, 1990 
Water 
Date Hours Level (ft) 
Below Surface 
26-Jun-90 0 0 
27-Jun-90 22 55 
28-Jun-90 46 75 
29-Jun-90 70 130 
02-Jul-90 142 210 
04-Jul-90 190 280 
08-Jul--90 310 310 
25-Jul-90 718 380 
10-Aug-90 1102 385 
24-Aug-90 1438 395 
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Mr. Manabu Tagomori, Deputy Director UiiJ f;.::'tELOPMEHT 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 
Re: Casing integrity test conducted on KS-1A, Puna Geothermal 
Project site. Casing status, KS-1. 
Dear Mr. Tagomori: 
As per your letter of August 6, 1990 to Maurice Richard, I 
would l~J.<e to respond to your inquiries regarding the casing 
integrity test performed on well KS-1A. 
The PGV staff conducted the casing integrity test on KS-1A 
commencing on June 26, 1990. The test consisted of filling the 9-
5/9" casing with water to ground level and then observing the water 
level decline over time. Results of the test are shown in the 
attached Table 1 and Figure 1. 
The following observations were made during the test: 
l. The water level prior to filling the well was at a depth 
of 550 feet below ground level. 
2. After filling, the water level dropped in the first 24 
hours at an average rate of 2.5 feet/hour. This is 
equivalent to a fluid loss rate of 0.128 gpm. 
3. The initial pressure increase above normal water level 
that was cccea-ted by filling the well with cold water was 
calculated to be 236 psi. 
5. 
J~~~~c ~~e lat~er part of the test from Aug~st :0-24, 
:?90, ~ne fluid loss rate declined to an average of 0.015 
gpm. 
After 710 hours, the water 
approaching stabilization at a 
level appeared to 
depth of 390 feet. 
be 
From the above observations we conclude the following: 
1. The casing leak is through a relatively small opening, 
probably less than 0.02'' diameter. 
2. The cement plug placed at 3542'-3692' on June 1, 1989 by 
PUNA GEOTHERMAL VENTURE CONSTRUCTION 
P.O. Box 1337 Hi1o, Hawaii 96721-1337 
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PGV is effective in not allowing any fluid or gas to 
migrate up the wellbore from the geothermal reservoir. 
Therefore, no contamination of ground water by 
geothermal fluid can now be occurring from the suspected 
leak. 
Remedial action to cure the observed casing leak is now being 
planned by PGV. The rework program for KS-lA will consist of 
running and cementing a 7'' liner from the surface to a depth of 
3540'. This additional cemented string will eliminate any 
possibility of leakage by geothermal fluid into the shallow ground 
water aquifers when KS-lA is put into production. The rework 
program will be submitted to DLNR by September 20, 1990 as a 
Request for Well Modification. 
Also in your August 6 letter, you requested an as-build 
drawing of KS-1 showing the location and thickness of cement plugs. 
That drawing is attached herein as Figure 2. 
If you have any questions regarding this material, please give 
me a call. 
Sincerely, 
PUNA GEOTHERMAL VENTURE 
ad ~C/t;C<:~ 
William J. Te(plow 
Field Manager 
cc: Norman Clark 
Maurice Richard 
Terry Crowson 
Table 1 
Water Level Measurements 
KS-1A 
June 26, 1990 - August 24, 1990 
Water 
Date Hours Level ( ft) 
Below Surface 
26-Jun-90 0 0 
27-Jun-90 22 55 
28-Jun-90 46 75 
29-Jun-90 70 130 
02-Jul-90 142 210 
04-Jul-90 190 280 
08-Jul-90 310 310 
25-Jul-90 718 380 
10-Aug-90 1102 385 
24-Aug-90 1438 395 
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START OF TEST: JUNE 26, 1990. 
FIGURE 1 
• 
WATER LEVEL PRIOR TO FILLING: -550 FT. 
-5oo~~~~~~~~~~~~~~~~~~~~ 
0 400 800 
TIME (HRS) 
1200 1600 
9 5/8 TIE BACK AND ...-"' ~ 
LINER HANGER@ 710' I"' 
..... 
CMT PLUT@ 1750- 2153', 
4/28/83 
FIGURE 2 
GL~ 18' KB 
!;., 20" K-55 94# HT&C CONDUCTOR SET AT 71' CMT TO SURFACE 
13 3/8" K-55 54.5/61# BT&C SURFACE CSG . 
SET AT 903', CMT TO SURFACE 
1411!/·~!~·\<:.-: .. ~ 7" SLEEVE N-80 26# BT&C HUNG TO 1889', 
<·'~·:.:·.;.:.:·;.-;:·-:.-:.:·/'·/ CMT TO SURFACE 
9 5/8" N-80 40# PRODUCTION LINER (WITH TIE BACK) 
SET AT 4072', CMT TO SURFACE 
FISH @ 4570 - 4807 
7" K-55/N-80 23/29# BT&C SLOTTED 
PRODUCTION LINER HUNG TO 7216' 
DRILLERS TO~ 7290' 
• 
July 26, 1990 
Reference No. 90263.011 
Mr. William Paty 
Chairperson 
JIV. OF WATER & ·. 
WiD Li: ViLO?.MEtH · .. _ . 
·-; --· i ·-· 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 
Subject: Puna Geothermal Venture 
,. ;, ::-
Kapoho State-1A Well Quarterly Monitoring Report 
Dear Mr. Paty: 
Puna Geothermal Venture (PGV) respectfully submits the attached 
quarterly well monitoring report for the Kapoho State 1-A (KS 
1-A) well located on the PGV project property. 
If there are any questions, 
office in Hil~at 61-2184. 
please feel free to contact the PGV 
Si~rely, . ..6-'H-.1 
Manager 
Attachment 
PUNA GEOTHERMAL VENTURE 
D 101 Aupuni Street Suite 1014-B, Hilo, Hawaii 96720 • 
D 610 East Glendale Ave., Sparks, Nevada 89431-5811 • 
Telephone (808)961-2184 
Telephone (702)356-9111 
• 
• 
Facsimile (808)961-3531 
Facsimile (702) 356-9125 
Date 
April 2' 1990 
April 6, 1990 
April 9, 1990 
April 14, 1990 
April 17, 1990 
April 20' 1990 
April 24, 1990 
April 27, 1990 
April 30, 1990 
May 3, 1990 
May 7, 1990 
May 12, 1990 
May 14, 1990 
May 18, 1990 
May 21, 1990 
May 26, 1990 
May 30, 1990 
June 4, 1990* 
June 8, 1990 
June 11, 1990 
June 15, 1990 
June 18, 1990 
June 22, 1990 
June 26, 1990 
June 27, 1990 
June 28, 1990 
June 29, 1990 
KAPOHO STATE 1-A WELL 
QUARTERLY REPORT 
April - June 1990 
Pressure (psi) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Slight vaccuum 
Slight vaccuum 
Slight vaccuum 
Slight vaccuum 
Slight vaccuum 
Slight vaccuum 
Collll!lents 
Filled well W/17.5 barrel of 
water; water at surface 
Vaccuum; fluid dropped 55 feet 
in 22 hours 
Vaccuum; fluid dropped 75 feet 
in 46 hours 
Vaccuum; water dropped 130 
feet in 70 hours 
* Well monitoring duties switched to Terry Crowson, PGV 
Drilling superintendent. 
ORNIAI® 
April 2, 1990 
Reference No. 90116.011 
Mr. William Paty 
Chairperson 
Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 
Subject: Puna Geothermal Venture 
Kapoho State-1A Well Quarterly Monitoring Report 
Dear Mr. Paty: 
As requested by the Department of Land and Natural Resources (DLNR) 
in a letter dated February 2, 1990, Puna Geothermal Venture (PGV) 
respectfully submits the following quarterly well report for the 
Kapoho State-1A (KS 1-A) well located on PGV project property. 
The results of the attached report indicate the wellhead pressure 
has not exceeded 0 psi during the previous three months. If there 
are any questions, or if more information is required, please feel 
free to contact the PGV office in Hilo at 961-2184. 
Attachment 
MAR/ci 
PUNA GEOTHERMAL VENTURE 
D 101 Aupuni Street Suite 1 014-B, Hila, Hawaii 96720 • 
D 610 East Glendale Ave., Sparks, Nevada 89431-5811 • 
Telephone (808) 961 -2184 
Telephone (702) 356-9111 
• 
• 
Facsimile (808) 961-3531 
Facsimile (702) 356-9125 
• 
KAPOHO STATE 1-A WELL QUARTERLY REPORT 
Months Covered Under This Report: January 1990 - march 1990 
Date Time Pressure (psi) Comments 
January 2' 1990 0800 0 
January 8' 1190 0800 0 
January 13, 1990 0730 0 
January 16, 1990 1300 0 
January 20, 1990 0830 0 
January 22, 1990 0800 0 
January 26, 1990 0930 0 
January 29, 1990 0830 0 DLNR well inspection 
February 1, 1990 0900 0 
February 3' 1990 0800 0 
February 6, 1990 0800 0 
February 9' 1990 0800 0 
February 12, 1990 1030 0 
February 13, 1990 1330 0 
February 16, 1990 0800 0 
February 20' 1990 0830 0 
February 21' 1990 0830 0 Padlocks vandalized 
Febraury 25, 1990 1300 0 
February 27, 1990 0730 0 Secure wellhead master 
valves 
March 3, 1990 0900 0 
March 5, 1990 0800 9 
march 9, 1990 0900 0 
March 12, 1990 0800 0 
march 16, 1990 0730 0 
March 19, 1990 0700 0 
March 20, 1990 0730 0 Change wellhead 
pressure guages 
March 26' 1990 0800 0 
March 28, 1990 0900 0 
march 29, 1990 0800 0 DLNR well inspection 
• 
\ 
~v 
~/ I 
90 FEB 6 
.. 
}cr. IVilliam Paty 
Chairperson 
AID: 0 2 
Board of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 
Dear Mr. Paty: 
ORIVIAT ® 
In response to Mr.·Dean Nakano's telephone request on January 22, 
1990, please find enclosed the temperature and pressure survey 
runs for KS1-A fo+ May 31, 1989, June 1, 1989, and June 2, 1989. 
This information was inadvertantly omitted from our letter 
dated January 3, 1990 (our reference 90002). Puna Geothermal 
Venture considers this data proprietary .and requests that the 
Department of Land and Natural,Resources not disclose any portion 
of it to a third party without prior written approval from Puna 
Geothermal Venture. 
We hope the information provided is satisfactory and its delay 
has not cause any incovenience. If there are any questions, or 
if we can be of further assistance, please feel free to contact 
this office. 
Sincerely, 
Christine Iha 
Environmental Coordinator 
Enelosure 
PUNA GEOTHERMAL VENTURE 
<+I'll 
0 101 Aupuni Street Suite 1 014-B, Hilo, Hawaii 96720 • 
0 610 East Glendale Ave., Sparks, Nevada 89431-5811 • 
Telephone (808) 961-2184 
Telephone (702) 356-9111 
• 
• 
Facsimile (808) 961-3531 
Facsimile (702) 356-9125 
'' 
Temperature and Pressure Surveys Run in KS-1A 
L-. Cor.j~~c:.:~~ with Settins Cament Plug,-Ju..'le 1989 
S/31/89 
Depth (ft) Temp ('F) Pressure (psig) 
1500 93 306 
2000 123 .:W~ 
2500 160 730 
3000 l03 934 
3500 228 1136 
::ll:SUU 201! 12152 
6/1/89 
Depth (ft) Temp ('F) Pressure (psig) 
1500 96 285 
2000 1:23 496 
2500 158 710 
3000 201 917 
3500 228 1118 
3880 264 1263 
Inj cction off 
3 min. 272 1256 
6 280 1252 
9 287 1246 
12 297 1244 
15 305 1244 
6/2/89 
Depth (ft) Temp ("F) Pr@ .. ur" (p•ig) 
1500 118 420 
2000 :238 624 
2500 273 824 
3000 350 1010 
3500 403 1195 
3541 407 
'' 
1208 
' 
Water level @ 471 feet 
September 21, 1989 
Reference No. 89295 
:t<Tr. VJilliam h'. Paty 
Chairperson 
Board. of Land and Natural Resources 
Kalanimoku Building, #130 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Subject: lc!ell Conpletion Report 
Reference: Geothermal Well: Kapoho State #1-A 
Geotr.ermal Fesources Mining Lease R-2 
r . 
. , ·--
"l'"' 
- ' 
·t'·\;;.:.. 
~·­-
Location TMK 1-4-01:02 Kapoho, Puna District, 
Hawaii County Leased to Kapoho Land Partnership 
Dear Mr. Chairman: 
,_ 
Pursuant to the Geothermal Hell Modification Permit for Kapoho 
State 1-A, issued on June 6, 1989, attached please find the well 
completion report and an as-built drawing indicating the location 
of the temporary cement plug in the well casing. 
. ~··· 
'' i 
We hope all is in order. If there are any additional questions, 
or if we may be of further assistance, please feel free to contact 
our Hilo office at 961-2184. 
Sincerely, 
Manager 
Attachement 
MAR:ci 
PUNA GEOTHERMAL VENTURE 
D 101 Aupuni Street Suite 1014-B, Hilo, Hawaii 96720 • 
D 610 East Glendale Ave., Sparks, Nevada89431-5811 • 
---
Telephone (808) 961-2184 
Telephone (702) 356-9111 
• 
• 
Facsimile (808) 961-3531 
Facsimile (702) 356-9125 
1. Summ~ 
Report On Temporarily Suspending Well KS-lA 
With A Cement Plug 
June 1, 1989 
A cement plug was successfully placed between 3542 feet and 3692 feet in KS·lA on June 
1, 1989. The current status of the well is shown in the attached figure. The cement plug 
has isolated the surface from the geothermal reservoir and has eliminated the need to 
conduct H2S gas burns. 
A casing pressure test was not carried out at the time the plug was set in order to give it 
sufficient time to develop full strength. Also, a pressure test runs the risk of dislodging the 
plug in which case a rig and additional pumping and cementing equipment would be needed 
to remedy the situation. This equipment was not available at the time and therefore it was 
believed prudent not to conduct the pressure test. 
In lieu of the pressure test the well condition is being monitored on a regular basis for 
evidence of a casing leak. 
A leak through the cement plug would allow gas to percolate from the reservoir up the well 
and would be evidenced as a build-up in wellhead pressure. No build-up has been observed 
during the 3 months since the well was plugged. 
Alternatively, a leak in the casing above the cement plug would cause the water level inside 
the weJl to equilibrate with the ground water level which is about 600 feet below the surface 
in this location. The water level in the well is currently stable at about 220 feet below the 
surface which indicates the casing above the plug is sound. 
2. Chronology of Operation 
S/30/S.9 0700 Commence gas burn from initial pressure of 380 psig. 
1040 Fluid at surface, WHP • 285 psig. 
Start water kill @ 16 gpm. 
1600 Continue kill. WHP a 110 psig, Q = 25 gpm. 
2200 Well dead. Continue injection @ 40 gpm under gravity flow. 
70596P Ptlf!' 1 
70596P 
5/31/;39 Continue gravity flow injection at 40 gpm (all day). 
6/01/89 
6/02/S:9 
6/03/89 
1430 Run sinker bar to 3800 feet • no obstructions 
1530 Run pressure - temperature survey. 
0730 Run pressure - temperature survey 
(continue gravity injection @ 40 gpm) 
0900 Remove top flange 
1000 Open wellhead and inspect 
(continue water flow into well at -20 gpm) 
1130 Mix high temperature cement ( 44 sacks Type I-II, 40% silica flour, 
0.5% CFR-2, 0.25% HR-7). 
(Cement mixed by Halliburton Engineer). 
1230 Work wiper plug into 9 S/8" casing. 
1245 Pump 6S cu ft. (150') cement plug through 3" annulus. 
1300-1530 Displace cement with 207 bbl. water. 
0900 Inspect wellhead - no pressure. Plug holding. 
Run pressure • temperature survey - land on plug at 3542 feet 
0800 Add 20 bbl water. Shut· in and secure wellhead. 
Page 2 
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Status of Kapoho State - lA After Placemnet of 
Temporary Cement Plug 
June l, 1989 
,~ ' 1 
' I 
May 22, 1989 
Reference No. 8U.4i~ 
Mr. William Paty 
Chairman 
<-' 
Board of Land and Natural Resources 
Kalanimoku Building, #130 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Subject: Well Modification Permit Request 
Reference: Geothermal Well: Kapoho State #1-A 
Geothermal Resources Mining Lease R-2 
Location TMK 1-4-01:02 Kapoho, Puna District, 
Hawaii county Leased to Kapoho Land Partnership 
Dear Mr. Chairman: 
A Department of Land and Natural Resources (DLNR) permit exists 
for the drilling and completion of the reference well. Since 
the conclusion of drilling and flow testing in 1985, Kapoho 
State #1-A has been maintained in a shut-in status with 
periodical gas cap ventings and incineration or burning of the 
exhausted gases. Puna Geothermal venture (PGV) has closely 
monitored this well and complied with DLNR reporting 
requirements. 
Puna Geothermal Venture herewith submits a Well Modification 
Permit request consistent with Chapter 183 of Title 13, 
Subchapter 183-65-4. 
The attached work description and well casing configuration 
drawing including the approximate location of the proposed 
cement plug is attached for reference. 
In brief, the PGV request is based on a technical need to 
periodically service the wellhead assembly to maintain a high 
standard of reliability and integrity. This routine servicing 
process is also timed to fit within the overall 30 MW 
development schedule and expected county permitting approvals 
and related requirements now in progress. 
PUNA GEOTHERMAL VENTURE 
o 101 Aupuni Street Suite 1014-B, Hilo, Hawaii 96720 
D 610 East Glendale Ave., Sparks, Nevada 89431-5811 
• 
• 
Telephone (808) 961-2184 
Telephone (702) 356-9111 
• 
• 
Facsimile (808) 961 -3531 
Facsimile (702) 356-9125 
May 22, 1989 
Reference No. 89141 
Page 2 
Your early consideration and approval will be appreciated. 
Please contact the Hila office of Puna Geothermal Venture if 
you or your staff have any questions about the above request. 
Sincerely, 
:::~~~~~~c:ie A. Rich aii Region 
Development Manager 
Attachment 
MAR/ci 
t-1•A Y - 1 2 - 8 9 F R I 8:54 Ho..r rison En 'ill i neer s 
• 
11 May 1989 
Program to Tempgrarily Suspend KS-lA with Cement Plu~ 
1) Pumose of Work 
It will be at least a minimum of a year before KS-lA is needed for production service. 
Therefore PGV has decided to temporarily suspend the well by setting a 150 foot 
cement plug in the casing at 3000 feet This will eliminate the need for funher gas 
burns and will permit the wellhead to be serviced and the condition of the production 
casing to be checked in preparation for putting the well in service. 
2) Plan oiWork 
The design ofKS-lA showing the planned cement plug is shown in the attached 
figure. The setting depth of 3000 feet was chosen in order that the reservoir pressure 
beneath the plug will be balanced by the pressure exerted by the column of water in 
the wellbore above the plug. A rig will not be needed to carry out the work. 
The operation is planned as follows : 
1. Run sinker bar to 4500 feet 
2. Run a Static pressure and temperature survey to 4500 feet. 
3. Nipple-up pump to 3" side valve and kill well by slowly pumping cold 
water. 
4. With the well killed run an 8" gauge ring to 3500 feet. Continue to pump 
water to maintain kill. 
S. Run temperature survey to 4000 feet while maintaining kill to assess 
wellbore temperatures for cement sluny design. 
6. Insen 9 5/8" bottom wiper plug through wellhead. 
7. Pump 7 5 gallons (25 liner feet) water on top of plug. 
8. Mix 60 cu ft (150 liner feet) geothermal cement and drop on top of water. 
9. Insert top wiper plug and displace cement plug to 3000 feet with water 
(220 barrels). 
10. Wait on cement 24 hours. 
11. Run sinker bar to top of cement to check depth. 
12. Shut-in wellhead and secure. 
The operation is anticipated to take a total of 5 to 7 days. 
··-~· .. -··-··· _ ...... ··----· ~ ,. ,. o::_o -J 
KAPOHO STATE #1A WELL 
KB ~ 1a• 
CASING HOLE 
84' 84' 
30• CONDUCTOR CASING (CEMENTED) 
25• HOLE 
20• SURFACE CASING (CEMENTED) 
o • 
0 941 H40 BT +C (0 • mn 
1386' 1377' 
~~,..------13 3/a•INTERMEOIATE CASING (CEMENT< 
6111 COO VAM (0 • 2701') 
Planned Cement Plug in KS-lA 
• mn:ENllAL 
THERMAL POWER COMPANY, OPERATOR GEOTHERMAL WELL: 
KAPOHO STATE 1-A 
PROPOSED DRn.LING AND COMPLETION PROGRAM 
1. Prepare second 10' x 10' x 10' cement-rebar wellhead cellar on existing location. 
Set 30" conductor pipe through cellar floor. 
2. Move in Drilling Contractor's rig; drill and set rathole. 
(a) Notify Hawaii Board of Land and Material Resources (BLNR) 24 hours prior 
to commencement of drilling. 
(b) Confirm compliance with all permit requirements. 
3. Spud hole with 12"" bit and mud drilling fluid; drill to into top 20-feet of ground 
water zone in expected 600-700' depth interval. Stop and sample ground water. 
4. Drill ahead to 1400' depth. Open 12"" hole to 17~" and then to 26" Control lost 
circulation with LCM; cement severe lost circulation zones if required. 
5. Run 20", 94 pound H-40 Buttress coupled casing to 1400'. Single stage Class G 
cement with 4096 silica flour; use appropriate excess slurry. Be prepared to 
cement the 20-30" annulus with Redi-mix from the surface. W .O.C. 8 hours. 
6. Land 20" casing. Weld on 21"" 2000 psi wellhead. 
(a) Pressure test the weld. 
(b) Install B.O.P .E. consisting of a hydraulically-operated double ram blowout 
preventer with one set each of pipe and blind rams, an expansion-type annular 
preventer and a mud fillup line. 
(c) Notify the Chairman of the Hawaii Board of Land and Natural Resources 
(BLNR) in advance of B.O.P.E. test so that designated representative can 
witness the test. 
(d) Test each preventer, the stack, casing, kelly cock, master valve, check valves 
in kill line, and blowdown line valve to 1000 psig. Enter test results on 
contractor and opera tor daily reports. 
· Page 2 aJfiDENTIAL 
7. Install mud logging service at shoe of 20" casing before drilling out. Record 
continuous mud in and out temperatures, H2S, CH4, C02, lithology, and drilling 
rate. Have pit level indicator and intercom to drillers station. Catch four sets of 
50 gpm dry sample every 20'. Make daily copies of the mud log, keeping one (I) 
copy up to date and spliced in trailer. Send five copies to: 
THERMAL POWER COMPANY 
601 California Street 
San Francisco, California 94108 
Attention: Joe Iovenitti 
8. Drill 17Yz" hole to 2700' depth with mud drilling fluid. Survey wellbore every 200' 
or on bit change. 
9. Run 13 3/8", 61 pound C-90 VAM coupled casing to 2700', with DV collar at 2500'. 
(a) First stage 400 annular feet of Class G cement with 4096 silica flour. 
(b) Open DV collar, circulate out excess cement. W.O.C. 24 hours. 
(c) Tension 13 3/8" casing with jacks and set extended casing in wellhead slips. 
(d) Second stage a low density spherelite cement through DV collar. 
appropriate excess slurry to obtain uncontaminated cement returns. 
DV tool with wiper plug. 
Use 
Close 
10. Remove B.O.P.E. Stub the 13 3/8" casing and nipple up 2114" 2000 psi x 13 5/8 3000 
psi casing spool. 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
Pressure test the wellhead. 
Install B.O.P.E. consisting of one 12" Series 400 gate valve, a 12" mud cross 
with two side outlets for a kill line and a choke manifold, a hydraulically-
operated double ram blowout preventer with one set each of pipe and blind 
rams, a 12" expansion-type annular preventer, and a mud fillup line. A 
rotating head may be added as directed. 
Notify the Chairman of the Hawaii Board of Land and Natural Resources 
(BLNR) in advance of B.O.P.E. test so that designated representative can 
travel to the site and witness the test.· 
Test each preventer, the stack, casing, kelly cock, master valve, check valves 
in kill line, and blow down line valve to I 000 psig. Record results on 
contractor and operator's daily reports. 
Confirm drillsite location and operation of all H2s safety equipment. Put all drillsite personnel through H2S safety review including equipment downing by 
each person. 
Confirm kelly cock installation and operation between kelly and swivel. 
• Page 3 CONF\OENT\AL 
11. Drill 12!4" hole to approximately 4100' depth with mud drilling fluid. 
(a} Survey hole at 500' intervals. Run maximum reading thermometers with each 
survey. 
(b) Continue mud logging as specified in 6(c} with special emphasis on tempera-
ture increases with depth. 
12. Run 9 5/8", 47 pound, C-90, Hydril Triple Seal coupled production casing to bottom 
of 12!4" hole, with DV collar 200 feet above casing shoe. 
(a) Cool wellbore and first stage 400 annular feet of Class G cement with 40% 
silica flour. 
(b) Open DV collar, circulate out excess cement. W .o.c. 24 hours, cooling hole 
as directed. 
(c) Tension 9 5/8" casing with jacks and set extended casing in wellhead slips. 
(d) Second stage a low density spherelite cement through DV collar. 
appropriate excess slurry to obtain uncontaminated cement returns. 
DV tool with wiper plug. 
13. Remove B.O.P.E. Stub the 9 5/8" casing as directed. 
Use 
Close 
(a) Install 13 5/8" x 11" 3000 psi expansion spool and 1 I" 3000 psi master valve. 
(b) Reinstall B.O.P.E. as in 10(b) above; notify BLNR as in 10(c) and test as in 
lO(d}. 
14. Drill 8 3/4" or 8Yz" hole, using fresh water as drilling fluid, to 6500 or 7500 foot 
total depth as directed. Flow testing of incremental intervals of production zone 
may be performed. 
15. At total depth, hang or stand as directed, a drilled or slotted, 7", 26 pound, C-90, 
VAM coupled, production liner which is to be lapped 200 feet inside the 9-5/8" 
production casing. 
16. Make a wireline run to bottom of 7" liner. Release rig and prepare for flow 
testing. 
ATTACHMENT 
.. 
• 
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ATTACHMENT ')PROPoSED DRILLING AND COl :.ETION PROGRAM 
3-1/16" - 3000 psi 
SWAB GATE 
2-1/16" - 3000 psi 
FLANGED OUTLETS 
2-1/16" - 3000 ps· 
FLANGED OUTLETS 
2" - 2000 psi 
THREADED OUTLETS 
FIGURE 8 
CONFIDENTIAL 
11" - 3000 psi 
WING VALVE 
(blOT SHOWN) 
1 __ ..311" - 3000 psi 
CROSS 
11" - 3000 psi 
REMOTE ACTUATED 
STER VALVE 
11" - 3000 psi 
MASTER VALVE 
,_.,,.,:,_ill 13-5/8" x 11" - 3000 psi 
EXPANSION SPOOL 
21'1/4" - 2000 psi x 
13-5/8" - 3000 psi 
CASING SPOOL 
21-1/4" - 2000 psi 
STARTING HEAD 
KAPOHO STATE 13 PROPOSED WELLHEAD DESIGN 
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January 3, 19JI-9 
Reference N~ 90002 
ORIVIAT® 
,c:o 
Mr. William w. Paty 
Chairperson 
Board of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaif.J~~09 
Dear~~ 
< ••••• ';:}t! 
This letter is in response to your letter referenced WL-BM 
dated October 24, 1989. 
As requested, the results of the temperature and pressure 
surveys conducted during the cement plugging operation are 
attached. Puna Geothermal Venture (PGV) considers this data 
proprietary and requests that the Department of Land and 
Natural Resources (DLNR) not disclose it to any third party 
without prior written approval from PGV. 
.. 
As you know, bleeding and "burning" of the gases from the KS 
1-A well had been conducted routinely on a two or three week 
basis from early 1986 until the time the cement plug was placed 
in the well in June 1989. Just prior to the gas burn of May 9, 
1989, a few bubbles of gas were noted eminating from around the 
20" casing at the floor of the cellar. At the time the stream 
was so small and irregular that the source and nature of the 
gas could not be conclusively determined. The bubbling ceased 
after the gas burn; however, as a precaution, it was decided to 
submit an application of the DLNR to modify the well should it 
be necessary sometime in the future. 
The gas bubbling started again about two weeks later when the 
wellhead pressure reached about 480 psi. The stream increased 
as the wellhead pressure continued to increase and was found to 
be H2S. Although the situation did not present a safety 
hazard, we believed it prudent to go set the cement plug as 
soon as possible. 
The wellhead was inspected when opened during the plugging 
operation. This inspection, along with a review of the 
drilling records, suggests that the pack-off units in the 
20"xl3 3/8" and 13 3/8"x9 5/8" expansion spools began leaking 
as the pressure on the well increased above a threshold point, 
allowing gas to migrate into the 20" annulus. It was probably 
then leaking to the surface through the threads in the top 
joint of the 20" casing. 
PUNA GEOTHERMAL VENTURE 
p., 
r. 
~-~--\ 
0 101 Aupuni Street Suite 1014-B, Hila, Hawaii 96720 • 
0 610 East Glendale Ave., Sparks. Nevada 89431-5811 • 
Telephone (808) 961-2184 
Telephone (702) 356-9111 
• 
• 
Facsimile (808) 961-3531 
Facsimile (702) 356-9125 
January 3, 1989 
Reference No. 90002 
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The cement plug has successfully isolated the reservoir from 
the surface. A rig and additional specialized equipment will 
be needed to repair the wellhead and, therefore, we believe it 
prudent to leave the well in the current condition until the 
necessary equipment is available. 
We do not believe a casing pressure test is either necessary or 
prudent at this time due to the following: 
1. The cement plug is holding an effective seal since no gas 
has accumulated in the wellhead since the plug was placed 
in early June; 
2. The pressure applied during a casing pressure test will 
bleed off through the already known leak at the wellhead 
and thus will not be an effective test of the casing 
itself; and 
3. A casing pressure test runs the risk of dislodging the 
plug in which case a rig would be immediately needed to 
set another plug (a second plug could not be run from the 
surface with the same confidence as the original plug). 
The equipment needed for this operation is not currently 
available. 
In summary, we believe the well is currently in a safe and 
stable condition and we plan to maintain this condition (while 
continuing regular monitoring) until the necessary wellhead 
repairs can be made. A program detailing this repair work will 
be submitted to the DLNR prior to undertaking the repairs. 
I trust this letter addresses the queries and concerns 
expressed in your letter. Please call me if you have any 
questions or need additional information. 
Sincerely, 
Manager 
Attachment 
MAR/ci 
1. Summ !u::£ 
Report On Temporarily Suspending Well KS-1A 
With A Cement Plug 
June 1, 1989 
A cem•ent plug was successfully placed between 3542 feet and 3692 feet in KS-lA on June 
1, 1989. The current status of the well is shown in the attached figure. The cement plug 
has isolated the surface from the geothermal reservoir and has eliminated the need to 
conduct H2S gas burns. 
A casbg pressure test was not carried out at the time the plug was set in order to give it 
sufficient time to develop full strength. Also, a pressure test runs the risk of dislodging the 
plug in which case a rig and additional pumping and cementing equipment would be needed 
to remedy the situation. This equipment was not available at the time and therefore it was 
believed prudent not to conduct the pressure test. 
In lieu of the pressure test the well condition is being monitored on a regular basis for 
eviden1:e of a casing leak. 
A leak through the cement plug would allow gas to percolate from the reservoir up the well 
and wculd be evidenced as a build-up in wellhead preS/lure. No build-up has been observed 
during the 3 months since the well was plugged. 
Alternatively, a leak in the casing above the cement plug would cause the water level inside 
the well to equilibrate with the ground water level which is about 600 feet below the surface 
in this location. The water level in the well is currently stable at about 220 feet below the 
surface. which indicates the casing above the plug is sound. 
2. Chronology of Operation 
S/30/~·9 0700 Commence gas bum from initial pressure of 380 psig. 
1040 Fluid at surface, WHP ~ 285 psig. 
Start water kill @ 16 gpm. 
1600 Continue kill. WHP • 110 psig, Q = 25 gpm. 
2200 Well dead. Continue injection @ 40 gpm under gravity flow. 
70595!> Pa~ 1 
70596P 
IU< o5oS125 
5/31/39 Continue gravity flow injection at 40 gpm (all day). 
6/01/89 
6/02/89 
6/03/89 
1430 Run sinker bar to 3800 feet • no obstructions 
1530 Run pressure • temperature survey. 
0730 Run pressure · temperature survey 
(continue gravity injection @ 40 gpm) 
0900 Remove top flange 
1000 Open wellhead and inspect 
(continue water flow into well at -20 gpm) 
1130 Mix high temperature cement ( 44 sacks Type I·II, 40% silica flour, 
0.5% CFR-2, 0.25% HR-7). 
(Cement mixed by Halliburton Engineer). 
1230 Work wiper plug into 9 5/8" casing. 
1245 Pump 65 cu ft. ( 150') cement plug through 3" annulus. 
1300-1530 Displace cement with 207 bbl. water. 
0900 Inspect wellhead · no pressure. Plug holding. 
Run pressure • temperature survey · land on plug at 3542 feet 
0800 Add 20 bbl water. Shut-in and secure wellhead. 
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27 January 1988 
Mr. William w. Paty 
Chairperson, Board of 
Land and Natural Resources 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Dear Mr. Paty: 
Re: Application for Permit to 
Modify Well KS-lA 
State Geothermal Mining Lease R-2 
PUna District, Hawaii County 
In accordance with DLNR Administrative Rule, Title 13, Subchapter 183-65 
and our approved Amendment to Plan of Operations dated 1 December 1986, 
Thermal Power company as Operator for the Puna Geothermal venture submits 
herewith an Application for Permit to Modify Hell KS-lA on the referenced 
lease. As previously reported to the DLNR, KS-lA was originally drilled as a 
vertical wellbore to 6505 feet in September 1985. After subsequent testing of 
geothermal fluids, KS-lA has been maintained with the wellhead valves shut 
pending the completion of various pre-conditions contained in the agreement to 
conduct a long-term flow test using the HGP-A facility. The well has been 
kept in a safe and secure condition by the periodic burning off of the gas cap 
that forms at the top of the wellbore, and by the addition of a 
corrosion-inhibiting mixture to the wellbore, thus keeping pressures in the 
well at or below those recommended by our technical staff. 
Thermal now proposes to install a drillable cement plug in the wellbore 
at about 3000 feet below the wellhead, and to then fill the wellbore above the 
plug with a corrosion-inhibiting fluid mixture. This procedure will provide 
increased protection for the installed casing and will eliminate the need for 
the periodic gas burns. The plug can be drilled out to restore the well to 
its production configuration. 
A $100 non-refundable filing fee is enclosed. Other enclosures include 
a drawing of the proposed KS-lA wellbore modification, a description of the 
proposed procedure, and maps of the R-2 lease area. 
! .• •• 
Thermal Power Company, A Subsidiary of Diamond Shamrock 
Central Pacific Plaza, 220 South King Street, Suite 1750, Honolulu. Hawaii 96813 Phone: 808 524-8940 
Mr. William w. Paty 
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27 January 1988 
An early consideration and approval of the Permit to Modify Well KS-lA 
will be appreciated in order to allow the orderly procurement of materials and 
services in time to complete the plug installation in mid-February. Please 
contact me if there are any questions. 
encl 
RAP/cn/0429A 
Sincerely yours, 
PUNA GEOTHERMAL VENTURE 
WELLBOAE SCHEMATIC KS-1A 
• THERMAL Pot.JER COMPANY 
OPERATOR 
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KS-lA WELLBORE DIAGRAM Revised January 1988 
PUNA GEOTHERMAL VENTURE 
THERMAL POWER COMPANY, OPERATOR 
Procedure to set plug in KS-lA 
1. Burn gases and then pump water at 14 gpm to cool the well for about 8 
hours. 
2. Increase flow rate by 7 gpm after each 4 hours and continue pumping 
till WHP is zero. 
3. Flow water into KS-lA under gravity till temperature at 3000' is 
below 2000F. Water level is expected at about 600' depth at this 
time. 
4. Insert 9 5/8" wiper plug at wellhead and push it down in 9 5/8" 
casing. (Note: wiper plug will go through non concentric casing at 
the top due to its flexible sides). 
5. Mix 250 linear feet of cement with 40% silica flour, 3% gel and 0.5% 
CFR-2 •. (All of this except cement is available at HT&T yard). Slurry 
weight 15.5 lbs per gallon. Batch mix cement in ready mix truck. and 
pump with B. J. cement pump through 3" side valve. 
6. Put another 9 5/8" wiper plug at well head and displace cement to 
3000' depth. Displace it with 220 bbls of amine water. This volume of 
water will determine the depth of the plug. 
Calculations 
casing volume per foot = 0. 411 cuft/ft 
volume of 250 linear ft cement = 250 x . 411 = 102.76 cuft 
for 40% Si02 flour, class G, 15.5 lbs/gal slurry, one sack. of 
cement produces 1.62 cuft of slurry volume (Red book, p.68). 
number of sack.s = 102.76 
1.62 = 63.43 sacks 
so 65 sacks of cement needed. 
water requirement = 6. 8 x 65 = 442 gallons of water needed to mix 
cement. 
3000' ft to displacement = 0.411 x 3000 = 1233 cuft = 220 bbls 
cement density = 94/lbs/cuft = 94 lbs/sk 
weight of cement = 94 x 65 = 6110 lbs. 
3% Gel (by weight) = 0.03 x 6110 = 183.3 lbs. 
0.5% CFR-2 (by weight) = 0.005 x 6110 = 30.55 lbs. 
70 1bs of Si02 flour = 1 cuft 
volume of 40% Si02 flour= 65 cuft cement x 0.4 = 26 cuft 
weight of Si02 flour = 26 x 70 = 1820 lbs. 
January 1988 
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PUNA GEOTHERMAL VENTURE 
THERMAL POWER COMPANY OPERATOR 
OPERATIONS MAP 
AMENDED PLAN OF OPERATIONS 
DECEMBER 1986 
Diamond Shamrock 
Thermal Power Company 
Mr. Albert L. Lyman 
Planning Director 
County of Hawaii 
25 Aupuni Street 
Hilo, Hawaii 96720 
Dear Mr. Lyman: 
30 Oecember 1985 
Ralph A. Patterson, Jr. 
Hawait Project Manager 
., 
In accordance with the instructions in your letter of 10 
September 1985 and our "KS-1 A Well Test ~1onitori ng Plan" dated 5 
September, 1985, the following report of monitoring and recording of 
emissions and water catchment samples is forwarded. 
The KS-lA well was vented for approximately four hours on 14 
October, and intermittently over a seven-hour period on 30 October. 
Specific items of the plan are detailed below. 
1. Notification. -Members of the Youth Group of the Puna Baptist 
Mission distributed approximately 500 flyers on the open 
venting schedule during the first week in October. In 
addition, announcements of the venting were published in the 
Hawaii Tribune-Herald (13 and 29 October), the Honolulu 
Advertiser, and Honolulu Star Bulletin. Radio announcements 
were broadcast on Hilo stations on 14 October and 30 October. 
2. Catchment system tests. - Samples of local water catchment 
systems were taken before initial venting on 11 October, and 
again on 4 November. Some changes in the residences sampled 
from past tests were necessary because of people moving, etc. 
A list of the residences sampled and the results of the 
laboratory analyses is attached. Results will also be provided 
to the residents whose systems were tested. 
3. Noise. - Special noise monitoring was conducted at the site and 
at the other monitoring points in the area. A summary of the 
noise readings before, during and after the venting events is 
attached. 
4. Air Emissions. - Data gathered at the various stations in the 
well site vicinity is attached. 
Thermal Power Company, A subsidiary of Diamond Shamrock 
Central Pacific Plaza, 220 South King Street, Suite t 750. Honolulu. Hawaii 96813 Phone: 808 524-8940 
i'~\ 
0 
. . 
Mr. Albert L. Lyman 
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30 December 1985 
5. Meteorology stations. - Data is attached. 
6. Plume size and dispersal. - During the venting on 14 October 
and again on 30 October, the plume from the well reached a 
height of approximately 200 feet, depending on the wind speed 
and direction. At the beginning of the 14 October event, the 
wind speed was generally from the north; during the test the 
wind veered about 90 degrees. Wind speed was light, estimated 
at 5-12 knots during the venting. On 30 October, winds were 
light and variable, estimated at 5-8 knots and generally from a 
northerly direction. 
Thermal Power Company considers that the flow test of the KS-lA 
well proceeded very well , with no ··interruptions for. repairs or 
unexpected events. A complete set of quality data was obtained from 
the well testing. Analysis of this data now underway is expected to 
greatly increase our knowledge of the reservoir and of the well 
configuration and mechanics. 
------·-·--·-- ..•.. 
If there are any questions, please contact me. 
Encl 
RAP/ern 
cc: DOWALD 
D'Olier 
Pittenger 
Goyal 
LymMonRp 
Tobias 
Nakaji 
Bowden 
' . 
Catchment Systems Testing 
11 October and 4 November, 1985 
Residences Sam~1ed: 
1. Arno1 d Moses 
SR28 
Pahoa, HI 96778 
2. Greg Pommerenk 
P. 0. box 1 588 
Pahoa, HI 96778 
3. Tom Zoeteway 
P. 0. Box 1187 
Pahoa, HI 96778 
4. Jeane R. Kubera 
P. 0. Box 776 
Pahoa, HI 96778 
5. David Hess 
P. 0. Box 632 
Pahoa, HI 96778 
6. Janet Woods 
P. 0. box 895 
Pahoa, HI 96778 
INDUST, ~AL ANALYTICAL ~ 'BORATORY, INC. 
1623 Kalakaua .... enue • Suite 207 • Honolulu, I"IHwaii 96826 • (808) 947-6402 
An AIHA I N/OSH Accredited Industrial Hygiene Laborr~tory 
Certification No. 154 
L A B 0 R A T 0 R Y 
IN,!! LAB 
Thermal Power Company 
Central Pacific Plaza 
220 South King Street, Suite 1750 
Honolulu, Hawaii 96813 
R E P 0 R T 
REPORT DATE: 10/31/85 
ANALYST: Irene Enoki 
INVOICE No.: 7006 
P.O. No.: 7417 
Attention: Ralph Patterson (524-8940) 
DATE SAMPLE SUBMITTED: 10/17/85 
DATE SAMPLE ANALYZED: 
SAMPLE SUBMITTED BY: 
10/20 - 10/30/85 
Mr. Patterson 
Six aqueous samples were submitted for determination of mercury 
(Hgl, arsenic (As), and lead (Pb) concentration. The results are 
presented below. 
(ANALYTE/units) 
Concentration 
INALAB Your Sample Pb As Hg 
Number Description ~g/L ~g/L ~g/L 
851017-01 Zoetency (Redwood/Copper) <50* <1* <1* 
-02 Moses (Steel/Copper) <50 <1 <1 
-03 Woogs (Vinyl Limer} <50 <1 <1 
-04 Hess (Concrete/Hollow) <50 <1 <1 
-05 Pommerenk (Redwood/PVC) <50 <1 <1 
-06 Kijbera (Hollow Tile) <50 <1 <1 
*Detection Limit. 
REFERENCE: 
Standard Method for Examination of Water and wastes, 16th Ed., 1985. 
COMMENTS: 
(1) Samples were not collected by INALAB personnel. 
(2) Samples will be retained by the laboratory for a maximum of 
30 days. Unless otherwise requested in writing they will 
then be discarded. 
FOR INDUSTRIAL 
~ :ct,~( ~lf/l{ · 
Dr. Michael K.W. Li 
Vice President/Operations 
Industrial hygiene surveys • SCUBA air 
permanent gas analyses • Trace metal 
""""" c;,.,~trl")m~t,.., ,. t'v,-,t:~~rl l 
INC. 
Mark R. Hag done 
President, Director 
iarr1ollr1Q and analysis o Organic vapor and 
• Method development and research 
/NALAIJ 
INDUSTRIAL ANALYTICAL LABORATORY, INC. 
1523 Kalakaua Av£ • Suite 207 • Honolulu, Hav 96826 • (808) 947-5402 
An AIHA / NIOSH Accredltrd Industrial Hyflrne Loboratory 
CutJfiClJtion No. 7 54 
L A B 0 R A T 0 R Y R E P 0 R T 
Thermal Power Company 
Central Pacific Plaza 
REPORT DATE: I 2/2/8 5 
ANALYSTS: Irene Enoki 
Dwight Fujiwara 
INVOICE NO: 7120 
220 South King Street, Suite 1750 
Honolulu, Hawaii 96813 
ATT£NTION: Mr. Ralph Patterson 
524-8940 
DATE SA~LES SUBMITTED: 11/6/85 
P.O. NO: 7417 
DATES SAMPLES ANALYZED: 11/10 - 11/22/85 
Six aqueous samples were submitted for determination of total 
mercury (Hg), arsenic (As), and lead (Pb) concentration. The 
results are presented oelow. 
INALAB 
Nu:nber 
851106-17 
-111 
-19 
-20 
-21 
-22 
Your Sample Number/ 
Des c r i p t i on 
Moses 
Hess 
Kober a 
Pommerf!ni< 
Woods 
Zoetenzy 
*=Detection Limit. 
Pb 
mg/L 
<0.05* 
0.08 
<0.05 
<0.05 
<0.05 
<0.05 
As 
cng/L 
<0.001* 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
Hg 
mg/L 
<0.002* 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
REFERENCE: Standard Method for Examination of Water and Wastes, 
I 6 t h Ed . , 1 9 8 5 • 
COV\'AENTS: (I) Samples were not collected by INALAB personnel. 
(2) Samples wi I 1 be retained oy the laboratory 
for a maximum of 30 days. Unless otherwise 
requested ~ writing they wi 1 1 then 
be discarded. 
FOR INDUSTRIAL ANALYTICAL LABORATORY, INC. 
tn~ul>J{Kct~i, 
Dr. Michael K.W. Li 
Vice President/Operation 
Industrial hygiene aurveys • SCUBA air ancJiyslts 
permanent gao analyses • Traee metal analyse' 
Mass Spectrometry • Expert wom,essl 
Mark R. Haga one 
Vice President, Director 
and analysll o Organic vapor and 
• Method development and reaearch 
zara1ous waste evaluation 
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COMPANY 
.. 'I:. '.;;,TFR& 
. ,J [i . , ct.UI'i''HH 30 January 1984 
Mr. Susumu Ono 
Chairman 
Board of Land Natural Rescources 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Re: Proposed Drilling 
. ' 
? 3: G 0 
' '·,_. -- ,j 
I . \-1 .'II 1 , r\ ,·, i--\1 
--n 
·r-<··· 
··.,, 
State Geothermal Mining Lease R-2 
P'.na :)istrict, Hawaii County 
Dear Mr. Ono: 
Puna Geothermal Venture submits herewith an application for Permit to Drill on 
the referenced lease. This application is for a proposed replacement well, Kapoho 
State 1-A, to be drilled from the existing Kapoho State 1 well pad. This well will 
enable Thermal Power Company, as operator for PGV to perform flow tests which 
will identify the stabilized flow characteristics of the Puna geothermal resource. 
Your early consideration and approval of the Permit to Drill for the proposed 
Kapoho State 1-A will be appreciated. Please contact Nicki Norman (415) 765-
0446 if you have any questions or further requests garding this application. 
WLD/tti 
Enclosure: Application for Permit to Drill 
'v 
' 
., 
<-=,-·,, 
. .;:..·-
601 California Street San Francisco California 94108 415·981-5700 Telex: 34387 NATOMAS SFO 
8<irc.n 3 AI/: 27 
PUNA GEOTHERMAL VENTIJRE 
APPUCATION FOR PERMIT TO DRILL PROPOSED GEOTHERMAL WELL 
KAPOHO STATE 1-A ON RESERVED LANDS, KAPOHO, PUNA, HAWAII 
Complying with Regulation 8, Rule 9.1, Thermal Power Company as Operator for 
the Puna Geothermal Venture, herewith makes application for Permit to Drill for 
approval by the Hawaii Board of Land and Natural Resources. 
a. Applicant: 
Thermal Power Company 
601 California Street 
San Francisco, California 94108 
Owner of Mining Rights: 
Kapoho Land Partnership 
Land Owner: 
By: 
Kapoho Land and Development Company, Limited 
b. Proposed well designation: Kapoho State 1-A. 
PANY 
c. The enclosed tax key map, Exhibit A, designates the approximate location of 
the drillsite for Kapoho State 1-A located on State Geothermal Mining 
Lease R-2. The wellhead location will be surveyed by a registered surveyor 
upon completion of the geothermal well and removal of the drill rig. 
d. The purpose of the additional exploratory drilling is to replace the Kapoho 
State 1 well which has obstructions in the wellbore preventing an accurate 
reading of full flow measurements. In addition, the reservoir data obtained 
thus far from limited flow tests of Kapoho State 1 and Kapoho State 2 shows 
unexpected differences from the data on the Hawaii Geothermal Project. 
Consequently, it will be necessary to obtain another data point on the 
reservoir to confirm the resource characteristics. 
e. The drilling of Kapoho State 1-A will require approximately 70 drilling days 
to reach the maximum proposed depth of 7,500 feet. The expected 
production interval may be encountered below 4,100 feet. Upon completion 
of the well, a long flow test (maximum 3 months) will be performed. The 
proposed drilling and flow test will comply with all applicable State and 
County regulations, ordinances, and permits to mining any nuisance. 
f. The Drilling and Completion Procedures, Drillsite Plan, and Vertical Section 
for Kapoho State 1-A are contained in Exhibits B, C, and 0 respectively. 
g. A multi-well drilling bond ($250,000) has been filed with the State of 
Hawaii. The bond certification is attached as Exhibit E. 
h. Thermal Power Company, as Operator for the Thermal-Dillingham-Amfac 
Joint Venture, agrees to perform such exploratory drilling as outlined in this 
application and agrees to maintain the well in accordance with Regulation 8, 
State of Hawaii and all Fedral and County geothermal regulations. 
~ ! \ ·.; ; i 
(" ,,. 
Attachments: $100 filing fee 
Exhibits A, B, C, D, E 
Submitted: January 1984 
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THERMAL POWER COMPANY, OPERATOR GEOTHERMAL WELL: 
KAPOHO STATE 1-A 
PROPOSED DRILLING AND COMPLETION PROGRAM 
I. Prepare second 10' x 10' x 10' cement-rebar wellhead cellar on existing location. 
Set 30" conductor pipe through cellar floor. 
2. Move in Drilling Contractor's rig; drill and set rathole. 
(a) Notify Hawaii Board of Land and Material Resources (BLNR) 24 hours prior 
to commencement of drilling. 
(b) Confirm compliance with all permit requirements. 
3. Spud hole with 12U." bit and mud drilling fluid; drill to into top 20-feet of ground 
water zone in expected 600-700' depth interval. Stop and sample ground water. 
4. Drill ahead to 1400' depth. Open 12U." hole to 17~" and then to 26" Control lost 
circulation with LCM; cement severe lost circulation zones if required. 
5. Run 20", 94 pound H-40 Buttress coupled casing to 1400'. Single stage Class G 
cement with 40% silica flour; use appropriate excess slurry. Be prepared to 
cement the 20-30" annulus with Redi-mix from the surface. W .O.C. 8 hours. 
6. Land 20" casing. Weld on 21U." 2000 psi wellhead. 
(a) Pressure test the weld. 
(b) Install B.O.P.E. consisting of a hydraulically-operated double ram blowout 
preventer with one set each of pipe and blind rams, an expansion-type annular 
preventer and a mud fillup line. 
(c) Notify the Chairman of the Hawaii Board of Land and Natural Resources 
(BLNR) in advance of B.O.P.E. test so that designated representative can 
witness the test. 
(d) Test each preventer, the stack, casing, kelly cock, master valve, check valves 
in kill line, and blowdown line valve to 1000 psig. Enter test results on 
contractor and operator daily reports. 
Page 2 
7. Install mud logging service at shoe of 20" casing before drilling out. Record 
continuous mud in and out temperatures, H2S, CH4, C02, lithology, and drilling 
rate. Have pit level indicator and intercom to drillers stal:ion. Catch four sets of 
50 gpm dry sample every 20'. Make daily copies of the mud log, keeping one (1) 
copy up to date and spliced in trailer. Send five copies to: 
THERMAL POWER COMPANY 
601 California Street 
San Francisco, California 94108 
Attention: Joe Iovenitti 
8. Drill 17Yz" hole to 2700' depth with mud drilling fluid. Survey wellbore every 200' 
or on bit change. 
9. Run 13 3/8", 61 pound C-90 VAM coupled casing to 2700', with DV collar at 2500'. 
(a) First stage 400 annular feet of Class G cement with 40% silica flour. 
(b) Open DV collar, circulate out excess cement. W .O.C. 24 hours. 
(c) Tension 13 3/8" casing with jacks and set extended casing in wellhead slips. 
(d) Second stage a low density spherelite cement through DV collar. 
appropriate excess slurry to obtain uncontaminated cement returns. 
DY tool with wiper plug. 
Use 
Close 
10. Remove B.O.P.E. Stub the 13 3/8" casing and nipple up 21~" 2000 psi x 13 5/8 3000 
psi casing spool. 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
Pressure test the wellhead. 
Install B.O.P.E. consisting of one 12" Series 400 gate valve, a 12" mud cross 
with two side outlets for a kill line and a choke manifold, a hydraulically-
operated double ram blowout preventer with one set each of pipe and blind 
rams, a 12" expansion-type annular preventer, and a mud fillup line. A 
rotating head may be added as directed. 
Notify the Chairman of the Hawaii Board of Land and Natural Resources 
(BLNR) in advance of B.O.P.E. test so that designated representative can 
travel to the site and witness the test. 
Test each preventer, the stack, casing, kelly cock, master valve, check valves 
in kill line, and b1owdown line valve to 1000 psi g. Record results on 
contractor and operator's daily reports. 
Confirm drillsite location and operation of all H2s safety equipment. Put all 
drillsite personnel through H2S safety review including equipment downing by 
each person. 
Confirm kelly cock installation and operation between kelly and swivel. 
Page 3 
11. Drill 12"" hole to approximately 4100' depth with mud drilling fluid. 
(a) Survey hole at .500' intervals. Run maximum reading thermometers with each 
survey. 
(b) Continue mud logging as specified in 6(c) with special emphasis on tempera-
ture increases with depth. 
12. Run 9 .5/8", 47 pound, C-90, Hydril Triple Seal coupled production casing to bottom 
of 12"" hole, with DV collar 200 feet above casing shoe. 
(a) Cool wellbore and first stage 400 annular feet of Class G cement with 40% 
silica flour. 
(b) Open DV collar, circulate out excess cement. W .O.C. 24 hours, cooling hole 
as directed. 
(c) Tension 9 5/8" casing with jacks and set extended casing in wellhead slips. 
(d) Second stage a low density spherelite cement through DV collar. 
appropriate excess slurry to obtain uncontaminated cement returns. 
DV tool with wiper plug. 
13. Remove B.O.P.E. Stub the 9 .5/8" casing as directed. 
Use 
Close 
(a) Install 13 5/8" x II" 3000 psi expansion spool and II" 3000 psi master valve. 
(b) Reinstall B.O.P.E. as in IO(b) above; notify BLNR as in lO(c) and test as in 
I O(d). 
14. Drill 8 3/4" or 8Yz" hole, using fresh water as drilling fluid, to 6500 or 7500 foot 
total depth as directed. Flow testing of incremental intervals of production zone 
may be performed. 
15. At total depth, hang or stand as directed, a drilled or slotted, 7", 26 pound, C-90, 
VAM coupled, production liner which is to be lapped 200 feet inside the 9-5/8" 
production casing. 
16. Make a wireline run to bottom of 7" liner. Release rig and prepare for flow 
testing. 
ATTACHMENT 
ATTACHMENT TO PROPOSED DRILLING AND cr \tPLETION PROGRAM 
3-1/16" - 3000 psi 
SWAB GATE 
2-1/16" - 3000 ps 
FLANGED OUTLETS 
2-1/16" - 3000 
FLANGED 
2" - 2000 psi 
TH!U'ADED OUTLETS 
FIGURE 8 
11" - 3000 psi 
WING VALVE 
!HOT SHOWN) 
1--.3•·•" - 3000 psi 
CROSS 
11" - 3000 psi 
REMOTE ACTUATED 
I"'M"s~rER VALVE 
11" - 3000 psi 
MASTER VALVE 
13-5/8" x 11" - 3000 psi 
EXPANSION SPOOL 
21 1 1/4'' - 2000 psi x 
13-5/8" - 3000 psi 
CASING SPOOL 
21-1/4" - 2000 psi 
STARTING HEAD 
,'lEO 
p I : oz THERMAL POWER 
Mr. Manabu Tagomori 
Chief Water Resources and 
Flood Control Engineer 
Dept. of Land and 
Natural Resources 
1151 Punchbowl Street Rm. 227 
Honolulu, Hawaii 96813 
Dear Mr. Tagomori: 
COMPANY 
8 February 1984 
In a letter to Chairman Susumu Ono dated January 30, 1984, Thermal Power 
Company submitted a drilling permit application for a replacement well to be 
drilled from our existing KS-1 well pad. The well will be used to replace the 
existing KS-1 well in order to complete the resource testing needed to evaluate 
the Puna area geothermal resource. The attached drill site plan and vertical 
section, Attachments C and D respectively, are hereby submitted to supplement 
that application. Please feel free to call me at (415) 765-0446 if you or your staff 
have any questions regarding the application. 
NAN/ern 
attachments 
Very truly yours, 
Nicki Norman 
Environmental/Regulatory Affairs 
Project Coordinator 
601 California Street San Francisco California 94108 415·981-5700 Telex: 34387 NATOMAS SFO 
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THERMAL ~POWER COMPANY 
KAPOHO STATE 1-A GEOTHERMAL WELL 
VERTICAL SECTION 
SURFACE ELEVATION.± 619' 
20" SURFACE CASING TO 1400' 
13 318" dPROTECTION CASING 
TO 270 
9 5/8" P~ODUCTION CASING 
TO 4100 
7" LINER, AS DIRECTED 
MAXIMUM T. D. 7500' 
I 
I 
. L 
CORPORATION 
STATE OF HA Tf! All, ) 
City and County of Honolulu J ss. 
On thi8 ... 1,8t;_'t) _____ day of. ......... '!1.~r:.9.h _ ... . .... ... A n 1n 81 b f 1 ...... , • • ;T......... e ore me appearel 
Kazu Hiramoto 
----·-· ·--- ·-·········-- ·----·-· ·-··· ----------
···········-············ ··············-···---- ··-············-·················· 
to me personally known, who, being by me duly su:orn, did say that Ulle~i~1f-~~~ 
... --- --···················· 
Senior Vice President 
... ·-·······-·- --- ......... -.... -.... -.. 
. ...... -··.- .. -......... ------ ..... ······· .. ··········-······ ··-· ·-. 
respectively of .................... ............ ~~~-~--~-i-~_amoto 
and that_ the seal affixe~ ~o the foregoing :~,,;:,;;//; ;;·; is ·;1,; --~;;:;;;;:~-t~ .. :~;~i--;;( said 
corporatton and that satd tns~rument was si_qn,·d and scaled 111 behalf of said "''i'f1nra-
tion by authority of its Boarrl of Directors, and the .,air! .. I<~zu.JUr;amqt.Q .. 
······-·-·····--··········---············· free act and deed of aaid~~~p~~~ii~~-
SfATE OF CALIFORNIA 
'County of Los Angeles } ss. 
... Jrrkilowlr.dqed said in.,fnont:uf f,, f h (' 
12-20-81 
Onthis 17th dayof March , 19!ll ,beforeme, Carol G. Grasso 
a r.otary public in and for the State of California with principal office in the County of Los Anqe 1 e s 
rf:5iding therein, duly commissioned and sworn, personally appeared P arne 1 a L · Jacobs 
known to me to be the person whose name is subscribed to the within instrument as the attorney~in-fact of the ____ _ 
National Fire Ins1Jranre Company of Hartfer~ , 
the corporation named as Surety in said instrument, and acknowledged to me that he subscribed the name of said corporation 
thereto as Surety, and his own name as attorney-in-fact. 
IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal, at my office in the aforesaid County, 
the itten. 
OFFICIAL SEAL 
CAROL G. GRASSO 
NOTAAT PUBLIC · CAUFOR'-!IA 
PRINCIPAL. OF'F"ICE IN 
los Angeles (~)y (.l,""";;;,"" =~M~ss1on upires Oct. 8, ;~ 
S-1157 5/70 
Notary Public 
.. 
i 
-·-
' 
. 
' 
• 
BOND NO. 567 7792 
GEOTHERMAL RESOURCES WELL INDEMNITY BOND 
($2.50,000 Statewide Well Bond) 
KNOW ALL MEN BY THESE PRESENTS: 
NATIONAL FIRE INSURANCE 
That we, Thermal Power Company, as principal; and COMPANY OF HARTFORD 
organized and existing under and by virtue of the Jaws of the STATE OF HAW All and 
authorized to transact surety business in the STATE OF HAWAII, as surety, are held 
and firmly bound unto the State of Hawaii in the full and just sum of TWO HUNDRED 
FIFTY THOUSAND AND N0/100 DOLLARS ($2.50,000.00) lawful money of the United 
States of America, to be paid to the said State of Hawaii, for which payment, well and 
truly to be made, we do hereby bind ourselves, our heirs, executors, administrators,. 
successors and assigns, jointly and severally, firmly by these presents. 
Signed, sealed, delivered and dated this __ 1_7--'t-'h.:....__ day of __ M_a_r_c-"'h ___ _ 
19 81 • 
THE CONDITION OF THE ABOVE OBLIGATION IS SUCH THAT, 
WHEREAS, said principal is about to acquire, drill, redrill, deepen, operate, maintain 
or abandon a geothermal resources wells in the State of Hawaii and is required to file 
this bond in connection therewith in accordance with Rule 9.4 of Regulation 8 of the 
Department of Land and Natural Resources, State of Hawaii • 
NOW, THEREFORE, if said THERMAL POWER COMPANY , the 
above bounden principal, shall well and truly comply with all the proviSions of said 
Regulation 8 and shall obey all lawful orders of the Chairman of the Board of Land and 
Natural Resources, or his representative, if not appealed to the Board of Land and 
Natura! Resources, cr upon affirma."lce thereof by the Board of Land and Natural 
Resources, if appealed thereto, and shall pay all charges, costs, and expenses incurred 
by the Chairman or his representative, in respect of such well or the property or 
properties of said principal, or assessed against such well or the property or properties 
of such principal, in pursuance of the provisions of said Regulation 8, then this 
obligation shall be void; otherwise, it shall remain in full force and effect. 
cou:~TER.SI•.:..;~..;ED AT H~N.Jl'JLU, HAWAII 
PRANK t. HAll & CO. OF ?All, INC. 
c: ·x J •'nl ~ t r"':.-.. ,.. ..~-·-... 
KAZ~RAMOiO 
$Et110i VI~ flE~QENT 
IVIAK 1 0 J:jo I 
Approved as to form: 
Deputy Attorney General 
Dated:. _________ __ 
By: ~~~~r~~-------
Vi B esident 
Geothermal Operations 
Its: Attorney-i 
OF 
Diamond Shamrock 
Thermal Power Company 
Mr. Susumu Ono 
Chairman 
Board of Land and 
Natural Resources 
Kalanimoku Building 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Dear 1\11 r. Ono: 
19 December 1984 
Ralph A. Patterson, Jr. 
Hawaii Project Manager 
-- --.._; 
i 
. ;.-:...:;, 
_, 
In accordance with the Department of Land and Natural Resources 
Administrative Rules, Title 13, Chapter 183-65 (7) (c), a 180 day extension of 
our geothermal drilling permit for the well designated Kapoho State ltl-A, on 
DLNR Geothermal Resources Mining Lease R-2, is requested. 
A permit to drill Kapoho State 1-A was issued by your office on 28 
March 1984, based on the application filed by Thermal Power Company on 30 
January 1984. 
As outlined in the permit application, Kapoho State 1-A will be of a 
different design, using higher grade casing and couplings than in the Puna 
Geothermal Venture's previous~~exploratory wells at this site. Because of the 
limited number of suppliers of this casing, and our specifications for premium 
couplings which are only machined by a small number of manufacturers, the 
logistics of the casing purchase and delivery have caused us to delay the start 
of drilling. 
Based on the casing and coupling delivery dates in Hilo, we now expect 
that we will begin drilling Kapoho State 1-.1\, in accordance with the previously 
approved program, during early April of 1985. Thus a 180 day extension of the 
drilling permit is requested. 
Please contact me at the Honolulu office of Thermal Power Company if 
you or your staff have any questions about the above request. 
RAP/ern 
cc: R. T. Pittenger, Thermal Power Co. 
W. L. D'Olier, Thermal Power Co. 
R. Chuck, Div. of Water & Land. Dev. 
Thermal Power Company 
A subs
1
d1ary of D1amond Shamrock. 1600 Kapiolani Boulevard, Suite 808. Honolulu, Hawaii 96814 
Phone 808 944-5545 
__ , 
' ~( -·'" ( ) Diamonch5h~;rock 
. Jhermal PowerCgmpany 
,,;..-... 
1600 Kapio\ani Boulevard, Suite 808 
Honolulu, Hawaii 96814 
MR. ROBERT CHUCK 
Division of Water & Land Deve 
Kalanimoku Building 
1151 Punchbowl Street 
HOnolulu, Hawaii 96813 
• 
Diamond Shamrock 
Thermal Power Company 
Mr. Susumu Ono 
Chairman 
Board of Land and 
Natural Resources 
Kalanimoku Building 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Dear Mr. Ono: 
19 December 1984 
Ralph A. Patterson, Jr. 
Hawaii Project Manager 
In accordance with the Department of Land and Natural Resources 
Administrative Rules, Title 13, Chapter 183-56, the approval of the 
enclosed amendment to the Plan of Operation for the Puna Geothermal 
Venture, for which Thermal Power Company is the operator, is hereby 
requested. 
The Plan of Operation covers the exploratory activities taking place 
on the lands covered by State Geothermal Mining Lease R-2. 
If there are any questions, please direct them to me at the Honolulu 
office of Thermal Power Company. 
RAP/ern 
encl 
Thermal Power Company 
A suOSililarv of 01amona Shamrock. 1600 Kap1olan1 Boulevarn Su1te 808 Hom1:u'cJ HJWdll '~t~S 1 4 
Phont> M08 944-5545 
~-
